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MORE POWER PER 
POUND FOR DIESELS 


Driven by exhaust gas—by-product power. 


No mechanical connection with engine. 
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Operate always in positive rotation. 
Speed control automatic. 

Applied to 4-cycle Diesels—new or old. 
Increase power up to 50%. 
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Full details and bulletin at request. 


Supercharger Dept., JEANNETTE, PA. 
- Plants at: JEANNETTE, PA. + RIDGWAY, PA. 
SPRINGFIELD, ©. * NEWARK, N. J. 
: DISTRICT OFFICES IN PRINCIPAL CITIES 





















High speed at red heat 


ST The Elliott-Buchi Turbocharger is an outstanding success. Almost every 4-cycle 
m Diesel manufacturer now turbocharges, and turbocharged Diesels are fast 
becoming too common to excite comment. Their increased power, improved 
operation, and reliability are being taken as an accepted fact. 


To bring the turbocharger to this successful stage was a considerable 
triumph for Elliott engineering. It necessitated the solution of many difficult 
engineering problems, such as proper turbine design for 1000°F operating tem- 
perature at high speeds, sealing hot gases, lubrication and cooling of shaft, wide 

{ spread of temperature between turbine and blower. The turbocharger must also 
be engineered to the individual engine. A big problem was metallurgy, and 
Elliott engineers have succeeded in building a unit to operate continuously 
throughout the life of the Diesel it serves. 


Using the experience gained in the successful design of the gas-driven 
turbocharger, Elliott engineers have advanced the next step, to the successful 
design of the Elliott Gas Turbine—prime mover of the future. Complete informa- 
tion on this important development will be given at an early date. 


Model of Elliott 2500-hp gas tur- 
bine. Actual unit is operating on 
test in our Jeannette plant. 








REDUCE 
MAINTENANC 


OU are assured these outstanding 
benefits when you use Texaco Ursa 
Oils because— 

Texaco Ursa Oils are typical examples 
of petroleum products improved through 
The Texas Company’s constant research. 
Their production is 100% Texaco con- 
trolled from well to finished product. 
Crudes, carefully selected for their abil- 
ity to assure efficient and economical 
Diesel operation, are processed by mod- 
ern Texaco methods in a most efficiently 
equipped, up-to-the-minute refinery .. . 
and absolute uniformity is assured by the 
constant supervision ofan army of skilled 
and experienced technicians. 


YOUR DIESEL 
E COSTS \ 
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Use the oils that... 


These are some of the reasons why 
Texaco Ursa Oils are approved by all 
leading Diesel engine manufacturers, 
and why— 


More stationary Diesel hp. in the 
U. S. és lubricated with Texaco 
than with any other brand. 


Texaco Lubrication Engineers specializ- 
ing in Diesel lubrication are available to 
you upon request. Get in touch with the 
nearest of more than 2300 Texaco dis- 
tributing plants in the 48 States, or write: 


a: 4 
The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


* Keep rings f 
* Assure comp 
+ Protect modern bearings 
x Prevent scuffing, 
* Prevent varnish an 


ree, valves active, ports clear 


lete piston seal 


greatly reduce wear 
d sludge 


FOR EVERY TYPE OF DIESEL 


Effective lubrication of a Diesel engine 
calls for an oil especially designed for 
the particular type of engine and the 
service for which the engine is built. To 
meet this requirement, The Texas Com- 
pany, in step with improvements in Diesel 
engine design over the past thirty years, 
has developed a complete line of Texaco 
Ursa Oils . . . one to meet the require- 
ments of every type and size of Diesel, 
from the smallest high-speed portables 
to the largest stationary and marine 
installations. When a Texaco Lubrication 
Engineer recommends a particular grade 
of Ursa, you can be sure it is the right 
oil for maximum efficiency and minimum 
fuel consumption. 
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HEATRE WITH JAMES MELTON EVERY SUNDAY 


NIGHT—CBS 
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Cover: Special lint-protected motors and V-belt power drives help 
textile mills meet heavy production schedules for clothing and 
fabrics. Photo, Allis-Chalmers. 


PO SE SS ving on own mtn g 0 Peg COV o ga Bas eels os Eee cenen e 
What Leet Bigs onc. « cinics é lien stiinss ¥eveedeceesbenanepekened RR 
Atomic Energy Is Here—By Andrew W. Kramer.............+++-- 74 
Uranium and Atomic Energy—By Andrew W. Kramer............ 78 
Atomic Bombs and the Future—By Dr. Edward V. Condon........ 84 
New Power Plant for Standard’s Baton Rouge Refinery........ “neni ae 
New Atmospheric Relief Valve for Condensing Turbo-Generators— 
By BAG. FRM on. Fee e U cee veces cyeweienss aneaneeowees 94 
Substitutes for Steel and Plywood.................eeeeeeeeeeees 95 
Power Needs for Postwar Manufactures—By Ralph E. Turner...... 96 
Power Factor or Vars—By C. O. von Dannenberg....... si skemeres 100 


The Aims of Pipe Stress Investigations—By Gerald Anthony Paul. .103 


The Practical Engineer and Electrician.................- ae 
Elliott Co. Completes Marine Gas Turbine Power Plant........... 130 
Stoker Manufactures Meet in Chicago................+eeeeeee- . 136 
New Equipment .........-ccecsccccees no Kies ann whan weet ae -146 
Oe EE er yr eee ee (kceeweaateeeban -.. 162 
New Engineering Books............. Shiney veuN eawqgues peter .164 
Manufacturers’ News ............0eeeeee- adie oD Et wads ales eee 166 
gee ry A eee eee rrr ee 176 
ee BB ee Pe Per. eee errr ee pre 186 
Construction News 6506 8isscseeel cnt eva Diieaas oe Sos th wage 
9 


Contents of back issues of Power Plant Engineering will be 
found in Industrial Arts Index on file in Public Libraries. 
Copyright, 1945, by, Technical Publishing Company. 


Published monthly by the Technical Publishing Co., at 53 West Jackson Blvd., Chicago 4, 
Ill., U.S. A.,. Subscription price, $2.00 a year. Entered as second class matter September 
8, 1832, at-the Post Office, Chicago, Ill., under act of March 3, 1879. Vol. XLIX, No. °9. 








., 227 $.15th St., PHILADELPHIA 2, PA. Offices & Representatives in Pr 


RE $e 














bala. 








f OW TO PROTECT Your War Bond Investment, the 

~ title of a very interesting booklet being issued by 
Commodity Research Bureau, Inc., should be of direct con- 
cern to everyone who has put his money into war bonds. 
One of the ways to protect this investment is to do every- 
thing possible to prevent some of the nation-wide swindles 
that may be attempted after this war just as they were after 
the first World War, when swindlers took hundreds of 
millions of dollars from Liberty Bond holders. There is 
considerable evidence that many such schemes are being 
tried in an attempt to secure some of the money now being 
paid to veterans and that other schemes will be tried as 
time goes on. A concerted effort is being made by the 
National Better Business Bureau, Securities and Exchange 
Commission, a great many industrial companies, and other 
organizations to warn the public against the schemes they 
will encounter for acquiring some of this hard-earned war 
bond money without doing any work. These run the 
gamut of antique swindles, fake diamond appraisers, fake 
radio auditions, illegitimate solicitation for illegitimate 
charity schemes, payments for non-existent foreign jobs, 
and, of course, the old familiar rackets involving fur farms, 
non-existent oil wells, perpetual motion patents, and the 
like. A booklet discussing the situation in detail, telling 
what to look out for and giving many interesting details 
about the value of war bonds and how they are protected 
under the law, has been published by Commodity Research 
Bureau, Inc. If you're interested, write to us for a free 
copy of the booklet. 


E LIMINATION of the costly spinning and weaving 
operation in fabric production has long been de- 
sited by textile producers. It has not yet been achieved 
so far as apparel fabrics are concerned but unwoven 
fabrics for specialty applications are being used increas- 
ingly. Cotton, the principal fiber used in making the 
unwoven fabrics now in production, is cleaned, picked 
and carded as in conventional textile operations. At 
this stage it may be treated in any of several ways to 
produce the unwoven fabric, says the Industrial Bulletin 
of Arthur D. Little, Inc. Masslinn, an adhesive-bonded 
fabric, is one form, Webril, made by blending heat- 
softening fibers into the cotton web, is a second form; 
and there is a third type in which the fibers are bonded 
together by the action of a chemical solution. 


«¢ ANTOCEL, a new insulating material discovered in 
OD 1931 by a U of I professor and claimed to have twice 
the efficiency of cork as an insulator of heat, will be pro- 
duced in a new plant to be built for the purpose by Mon- 
santo Chemical Co. The material is a silica ‘‘aerogel’’ with 
a light, fluffy structure, a void space of about 94 per cent 
and very light weight. It has been incorporated in many 
items of war production and now some post-war products 
such as refrigerators are being designed to use it. 
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OR TRANSFERRING ACIDS and other corrosive 

Kiquids safely, the Speare’s Safety Siphon is now sup- 
plemented by the Speare’s Safety Pump, both made of 
the same plastic material. The pump does not replace 
the self-priming siphon, for the latter is still recom- 
mended for transferring comparatively large volumes. 
Both pump and siphon operate without exerting pres- 
sure on the sidewalls of the glass carboy. The plastic 
construction of the pump is designed to provide excel- 
lent acid resistance qualities, safety in use and long life. 
It is of adequate size for carboys of 5 to 13 gal capacity. 
A plastic cord and noose is provided for quick installa- 
tion, permitting the pump to be affixed securely to the 
neck of the carboy. The list price of it is given as $15.00. 


S TUDY OF THE GERMAN power systems by experts 
"of the Office of War Utilities, begun last March, has 
begun to yield valuable information, although a great deal 
of it must still be withheld under security regulations. One 
report released is that high-voltage cable and air circuit 
breakers unfamiliar to us and found in the German sys- 
tems are to be shipped to this country to be studied after 
installation on an American system. There were reports 
that the Germans were working on very high voltage trans- 
mission, both a-c and d-c, also on graphitization of high 
temperature steam piping alloys, very high pressure hydro- 
genation and similar problems. The OWU representatives 
are studying these and many other items disclosed by the 
search. The investigation of German power practices was 
begun in March under the direction of C. W. DeForest, 
engineering consultant in Cincinnati, formerly of Columbia 
Engineering Co., who went to London for that purpose. 


ISH FENCES to prevent fish from destroying them- 

selves in the intakes of irrigation projects, hydroelec- 
tric plants, and industrial plants are not made of barbed 
wire, but of devices that give the fish a mild and harm- 
less electric shock as he approaches the screen and 
send him scurrying safely away from it. Rows of 
metal pipes or electrodes that swing freely from an 
overhead support are connected with an electronic gen- 
erator developed jointly by the Electric Fish Screen Co. 
and Westinghouse. This generator produces impulses 
at from 4 to 8 per second using a special wave form that 
will turn back both large and small fish simultaneously, 
something that cannot be done with ordinary current. 
The electronic screens are also used to fence in the fish 
at hatcheries. : 


O UR GREATLY ENLARGED aluminum industry has 

devoted much thought to post-war products. Among 
those announced, is a thin, flexible, pure aluminum house- 
hold foil. It will come in convenient packages to be torn 
off in any lengths desired. Foil wrapped foods keep longer 
because foil is solid metal and light cannot penetrate, it 
is moisture-proof, and odors cannot be taken on or im- 
parted.—Ohmite News. 
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EPARTMENT OF LIBERAL EDUCATION in the 
House Organs in 15 Minutes a Day *** Clean Up 
Air Conditioning Equipment Now—directions for cleaning 
filters, air washers, evaporative condensers, and other 
equipment; Oakite News Service, May-June, 1945 *** 
Fire Protection for Industrial Record Vaults, well illus- 
trated with photographs of details showing how to protect 
original drawings, micro-copies or master prints of prod- 
ucts, which are extremely valuable possessions of industrial 
firms; Kidde Industry, May, 1945 *** Business in Two 
War Periods, a detailed comparison in diagrams and tables 
of the changes in business between the periods, 1914-1923 
and 1939-1945 by Leonard P. Ayres; The Cleveland Trust 
Company *** Gardens Without Soil, a detailed explana- 
tion of the principles and some of the very simple equip- 
ment that can be used for this new method of growing 
things; Compressed Air Magazine, June, 1945 *** Calling 
All Nations, well-illustrated story on FM radio, television 
and other miracles of modern communication; Shell Prog- 
ress, May-June, 1945 *** Instant Start Fluorescent Lamps, 
describing how the circuit required differs from ordinary 
methods; Sylvania Lighting News, May-June, 1945 *** 
A Stadium with an Air-Supported Roof; English Tidal 
Power Scheme Revived, describing the plan proposed for 
the Severn River; Compressed Air Magazine, July, 1945 
W HEN CEMENT is placed in water, many of the 
particles clump or flock together. Since tests have 
shown that the best results are gotten from cement only 
- when each of the countless particles is wet all over, this 
tendency of the particles to bunch together greatly re- 
duces their combined effectiveness or efficiency in con- 
crete. Investigation has shown that the clumps are broken 
up when a small amount of calcium lignosulfonate, 
made from paper mill waste, is added. This product 
disperses the cement particles by electrostatic action. 
Tests have indicated that concrete produced with dis- 
persed cement is stronger, less porous and lasts four to 
five times longer than when made with plain cement. 
P-TO-DATE INFORMATION on details of fuel 
burning is given in the new 1945 edition of the 
Manual of Instructions on Proper Firing Methods in the 
interest of fuel combustion and conservation, air pollution 
and smoke elimination, now available for 25 cents per copy 
at the office of the Smoke Prevention Association. 
OST MODERN TOWN in the West will rise in 
the shadow of Grand Coulee Dam in Eastern 
Washington after the war if plans discussed by the 
Bureau of Reclamation are fulfilled. From 450 to 500 
new homes are needed for Government employees as- 
signed to the Columbia Basin Project to replace tem- 
porary homes built during construction days. Designs 
for the new houses have been drawn at the Denver 
office of the Bureau. They have distinctive architectural 
features and would be of permanent construction: some 
of brick, others of wood or tile. Stores and other serv- 
ice establishments for residents would be built by pri- 
vate interests, operating under lease, and must conform 
with building codes and the general architectural theme 
of the community. 


H ELIUM IN TIRES of giant airliners instead of ai: 

will be used on a forthcoming plane of this type 
It is claimed that helium, being an inert gas that has nc 
known chemical affinity for natural or synthetic rubber 
should provide longer tire life. Instead of 180 lb of ai: 
normally required for the job, only 26 lb of helium 
will be needed. 


 aeeieond OF OIL from England through pipe lines 

laid under the English Channel, to supply the Allied 
armies on the Normandy coast of France soon after they 
landed there, is one of the now-it-can-be-told engineering 
stories of this war. A system of 20 lines of 3-in. pipe, 
operating at 1200 psi pressure, has transported an average 
of 1,000,000 gal of oil a day across the Channel since 
June, 1944. 


es UPHOLSTERY for civilian use, which will 

provide designers and manufacturers with upholstery 
material that is both waterproof and flameproof, has 
been announced. Known as Naugahyde, it will be made 
in a wide range of light and bright, clear decorative 
colors and even two-tone effects as well as in a variety 
of grains. 


W HAT MAY PROVE to be the largest iron ore dis- 

covery on this continent since the Lake Superior 
deposits is being explored in Labrador and eastern Quebec, 
says Business Week. Practically all the deposits are of 
Bessemer grade—low in phosphorus—and the iron-bear- 
ing belt is 40 to 50 miles wide and 350 miles long. In- 
terested in the development is the M. A. Harina Co., con- 
servative developer of mining properties. Hanna’s experts 
give odds that ore won’t be mined in that area for some 
years to come but are interested in insuring future poten- 
tial reserves. 


R ESEARCH at the laboratories of the Glycerine Pro- 

ducers’ Association indicates that a glue-glycerine- 
water solution makes a good moistening material for 
filter bases such as are used in heating and air condi- 
tioning systems. A solution of 0.2 per cent glue in 50 
per cent glycerine has been found satisfactory. When 
the filter becomes dirty or clogged, this mixture can 
easily be washed off the filter media with cold water 
it is claimed, and a fresh solution applied. 


I’, THIS COUNTRY wants ‘full employment,” Dr. 
Roger J. Williams, director of the University of Texas’ 
Clayton Biochemical Institute, declares that research can 
not only stand vast expansion to provide more research 
jobs, but creates new industries that will in themselves 
provide many jobs. ‘The problem of unemployment is not 
merely that of finding something for people to do—it is 
finding profitable and useful pursuits,” he asserted in the 
current issue of Science. 


LISTENING ALUMINUM sailings with self-con- 
tained “cold” lights will be installed atop Grand 
Coulee Dam when materials are available, symbolizing 
the role played by the dam in the light-metals industries 
of the Pacific Northwest. 
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WHY DO Vou FIND # 
_ on the really TOUGH silencing jobs? 


The giant Maxims standing out against 
the skyline below quiet the exhaust of 
Diesels on test stands at a large indus- 
trial Diesel manufacturing plant. Time 
and again in important installations of 
this kind and in many smaller installa- 
tions where. the silencing problem is 
none the less critical, the most satis- 
factory answer has been found with 
Maxims, ; 


The reason “why” is threefold and lies 


* Maxim adaptability means a line of 
silencers so varied that it is seldom 
necessary to go beyond the standard 
silencers to get a job “tailor-made” 
for your installation. 


By the same token when special si- 


lencers are needed, Maxim engineers, 
constantly working on development 
and new design problems, are particu- 
larly capable of solving your special 
problems. 











in experience, performance and adapt- 
ability. 


” 
ee 


Maxim can show more years of re- 
search and experience in solving 
tough silencing problems. | 


+. 


Maxim performance over the years 
is typified in thousands of success- 
ful working installations, large and 
small. 








WRITE FOR BULLETINS 
O 125 
0 127 
D 103 
D 37 


These Maxim Silencers (model MUC illustrated) are designed 
to silence the exhaust or intake of internal combustion en- 
gines, steam engine exhaust, air compressor intake, vacuum 
pump discharge. and the intake or discharge of blowers of 
the positive pressure type. Wide choice of models to fit 
varying space and silencing requirements. Spark arresting 
where necessary. 


THE MAXIM SILENCER CO. + 89 HOMESTEAD AVE., HARTFORD, CONN. 


September, 1945 POWER PLANT ENGINEERING — Chicago, III 


























WRITE FOR BULLETINS 





Maxim Heat Recovery Silencers combine efficient silencing of engine 
exhaust with spark arresting (where necessary) and with the efficient 
recovery of waste exhaust heat to produce steam or hot water for 
heating or processing operations. These Heat Recovery Silencers give 
highly efficient heat transfer . . . are avail- 
able with automatic controls, and may be 
tun wet or dry without injury to the unit. 










Why do so many power engineers insist on Yarway boiler trim? Because 
Yarway Water Columns and Gages, Remote Liquid Level Indicators and 
Yarway Blow-Off Valves give positive boiler protection. 


Outstanding example is the Yarway Floatless Hi-Lo Alarm Water Column 
which provides instant warning by steam whistle of any dangerous devia- 


tion from normal boiler water level. Alarm mechanism employs solid 
weights which operate on the displacement principle . . . can never become 
waterlogged. Column is shown at left with Sesure Inclined round glass 
Gage for low and medium pressures. Column with Vertical flat-glass Gage 
for higher pressures is shown at right. Yarway Columns and Gages are 
fully described in Bulletin WG-1810. 


Investigate the complete Yarway line of boiler trim for your plant. It’s a 
sound investment in boiler protection. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 


Ask about the new Yarway 30-minute color and sound motion picture. 
with Lowell Thomas speaking—available for group showings. 


YARWAY UNIT TANDEM oe 

BLOW-OFF VALVES, built for . @ YARWAY SEATLESS TANDEM 
pressures up to 2500 psi. Com- : BLOW-OFF VALVES—stand 
bining a Seatless sealing valve 3 ard in over 12,000 plants 
and a Hard-Seat next-to ; seis x for pressures to 600 psi 
boiler blowing valveina single % pe é ag Famous balanced sliding 
one-piece forged steel body ves , plunger design with non-clog 
this Tandem provides the : ging, straight-through flow N 
ore DAchalioke {Mol M oLoliaMel-Cilehary es seats to score, wear and leak 
for blowing or for draining . Described in Catalog B-432 
and sealing—in a compact 

rugged unit 
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WAY STEAM PLANT EQUIPMENT 
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GENERAL @ ELECTRIC 


THESE 5 ILLUSTRATIONS AND (RECORDED) 
CAPTIONS are typical of the simple, interest- 
arousing sequences. 100 in each slidefilm. 


“When the lamp is lighted and the filament 
glows, current flows through the extra wire, 
even though it is not connected with the fil- 
ament itself. This phenomenon (Edison Effect) 
demonstrates the underlying principle of 
electronic tubes, 


Electrons, being negatively charged par- 
ticles, repel each other and hinder the flow 
of other electrons from cathode to anode. 
This repelling action is called “space- 
charge”—a factor of very great impor- 
tance in electronic-tube design. 


In some types of electronic tubes, we “boil” 
the electrons out of the cathode with heat, 
much as boiling water produces steam. 


A gas-filled tube (phanotron) can be dam- 
aged if forced to operate before its cathode 
has been heated sufficiently to emit the 
required amount of electrons. To prevent 
such abuses, most electronic equipments have 
automatic timers built in to protect rectifier 
tubes. 


In our electric circuit, we use a second 
voltage supply called the control, or grid, 
voltage. It performs much the same function 
as the control handle on the valve in a 
hydraulic circuit. 








A 2-PART TALKIN 


. . Visualized tor easy under- 
standing, even by non-techni- 


cal people 
. . packaged for easy instruc- 


tion, using your own “home- 
talent’ leaders 


. . Practical up-to-the-minute 
subject matter, technically 
authentic | 


Now, an understanding of electronics as applied in 
industry can be built up, right within your organization, 
using the ingenious techniques of visual instruction that 
have proved so successful for wartime training. Every 
sequence of this 12-part course has been put to test on groups 
of widely different education levels. Educators have joined 
practical plant executives in praising its combination of 
easy understanding and technical accuracy. 

As you follow the instruction manual, the sessions almost 
“conduct themselves,” so that no great experience in 
organizing or instructing people is necessary. Everything 
essential is furnished except a sound slidefilm projector 
(35 mm, 3344 rpm), screen, and a meeting place. Upon 
completion of the course, your people will have a well- 
rounded acquaintance with electronic devices, tubes, cir- 
cuits, and applications. 
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As electronic apparatus is applied’ more and, 
industrial plants and processes, mote. and mére: of peopl: 
from managers to maintenance. men—will find their. work depending | 


upon electronics in a very practical way. Some of them ‘must learn? 274 


to service this equipment. Others will be better equipped to get the - 


most out of electronic equipment when it is.no persan! “alla ——— "bee 


to them. 


PLANT ELECTRICIANS and maintenance. aneii’ ‘will ‘find the 
course understandable, even if their, Knowledge of electrical theory 
is limited. In learning about electronics and its application, they'll 
get a background ‘of fundamentals of electricity, too. 


PLANT AND DESIGNING ENGINEERS wit find the course 


stimulating in suggesting practical electronic applications to improve 
processes or products. 


PRODUCTION MANAGERS and foremen wil! get a clearer 


concept of the workings of equipment for which they are responsible. 
New process control ideas may also be suggested. 


EXECUTIVE MANAGEMENT and purchasing agents can get a 


clearer concept of practical electronic possibilities. They will be in 
a better position to consider and approve recommendations. 


SALESMEN selling electronic products will be better equipped to 
talk to their customers. 


Note: ELECTRICAL UTILITY COMPANIES and electrical associations in 
many communities are organizing inter-company groups for 
this course of instruction. You may want to check with your 
local utility on this point. 


THESE ARE THE 12 SUBJECTS 
OF INDIVIDUAL FILMS AND LESSON BOOKS 


Harnessing the Electron 
Electronic Tubes as Rectifiers 
Grid Control of Electronic Tubes 
Fundamentals of Electricity, Part I 
Fundamentals of Electricity, Part Il 
Electronic Relay Systems 
Electronic Rectifier Equipment 
Thy-mo-trol (Thyratron Motor Control) 
Electronic Control of A-c Power 

“* Electronic Frequency Changing 

‘ Photoelectric Systems 
Electronics, Today and Tomorrow 


GENERAL () ELECTRIC 


BUY ALL THE BONDS YOU CAN—AND KEEP ALL YOU BUY 


PON RAPwWD oe 


HARRES SING 
ELECTRON 


12 SLIDEFILMS AND RECORDED TALKS—each 
about 1% hour long 


300 REVIEW BOOKLETS—25 sets of 12 individual 


lessons, keyed to the slidefilms 


1 INSTRUCTOR’S MANUAL—a 140-page book 
with hundreds of illustrations and detailed 
steps for conducting the course 


1 CARRYING CASE—attractive and strongly built, 
it holds records, films, and manuals 


THE PRICE—for the complete “package” as 
above, $100; extra manuals, $3; extra sets 
of 12 review booklets, $2 . 


ORDERS—can be placed through any local G-E 
office, or use the coupon below. 


PVPS BREESE Se See ees 


General Electric Company 

Apparatus Dept., Section D685-13 

Schenectady 5, N. Y. 

—Enclosed is our order for ~. complete INDUSTRIAL ELEC- 
TRONICS courses at $100 each (May be returned without charge 
if you are not fully satisfied.) 


—When could someone in our organization see a showing of one 
of these lessons and examine the complete kit? 
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Arrangement of B&W Radiant Type Boilers No. | and 2 at Riverside 
Station and No. 3 at Westport Station of Consolidated Gas Electric 


Light and Power Company of Baltimore. ‘Rated capacity of each 
boiler: 550,000 Ib per hr at 900 psi and 915 F at superheoter outlet. . 
Units are equipped with B&W superheaters, attemperators, econo- 

mizers, and burners. Three B&W Type E Pulverizers supply fuel for 


each boiler. 
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A large factor in meeting increased power 
demands of the war-busy area of 2,300 square 
miles served by Consolidated Gas Electric 
Light and Power Company of Baltimore, is its 
new Riverside Station. Here, two 550,000 Ib 
per hr B&W Radiant Type Boilers serve two 
60,000-kw turbine-generators. 


Service records of these boilers to date show a 


. high degree of availability—in one period be- 


tween annual inspections, the boiler plant 
was not responsible for a single outage. And, 
the design of these boilers resulted in". . . 
slag-free operation of these units which is the 
more remarkable in view of the wide variety 
of coal which the war has made necessary and 
which includes coal containing ash with an ini- 
tial deformation temperature as low as 1900 F 


and as high as 2800 F". 


Such service records stem from equipment well 
matched to its job from the start. Riverside’s 
first B&W boiler went into operation in Decem- 
ber 1942; the second in April 1944. Both met or 
exceeded rated capacities and within two 
weeks following initial operations were, in the 
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words of the Company's engineers, "just units 
on the line". Performance of the boilers, in 
spite of handicaps imposed by war conditions, 
has fully met expectations. There has been no 
difficulty in obtaining rated output over pro- 
longed periods. In fact, “operating experience 
with these steam-generating units is unusually 
satisfactory," say company officials. 


Experience at Riverside is being duplicated by 
a similar B&W unit at the Westport Station of 


this Company. Results with these units are not 
exceptional, but are being repeated by B&W 
boilers in public utility stations all over the 
country—reflecting the high standard of per- 
formance that has been built into B&W steam- 
generating equipment for over 60 years. 


Thinking and planning for tomorrow today is a 
job that B&W engineers are ready to tackle— 
in partnership with your engineers—at any 
time. 
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GARLOCK 778 (illustrated) is an am- 
monia packing made of closely woven duck 
and rubber. Other Garlock packings for 
ammonia service are of metal foil or semi- 
metallic construction. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada, Ltd., Montreal, Que. 


Refrigeration installation in an early 
meat packing house—from a woodcut, 1882. 
Illustration from Bettmann Archive. 


The development of centralized refrigeration methods 

shortly after the Civil War gave rise to the modern 

meat packing industry. Then, as today, continuous 
operation of cold storage equipment was vital. 

Gar.ock Packings and Gaskets were used in refrig- 

eration plants and many other infant industries over a 

half century ago—and today Gar.tock products are 

used in hundreds of different industries, 

helping to keep production running ef- 

ficiently by reason of their long life and 





} dependable performance. 
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In “Boundary Lubrication” like this 


OOK THROUGH your plant. You'll 

find many vital plain bearings 

where lubricants are applied by hand 
or by drip-feed devices. 

Here the oil drains rapidly, leaving 
only a microscopic thin film to protect 
the bearing until the next application. 
This is called “boundary lubrica- 
tion,” a condition that calls for special 
oils with a strong attraction to metal. 


The answer is Gargoyle Vactra Oils, 
tailor-made for this “boundary lubri- 
cation” problem. These outstanding 
general-purpose oils form strong, per- 
sistent films that adhere to the metal, 
and resist wiping action and rupture, 
even when squeezed to microscopic 
thinness. Applied to all kinds of ma- 
chinery by hand, bottle-oilers and 
drop and wick-feed cups, they reduce 


friction, wear and power consumption 


to a minimum. See your Socony- 
Vacuum Representative. Get this 
persistent protection. 


SOCONY-VACUUM OIL CO., INC., 
Standard Oil of N.Y. Div.» White Star 
Div.* Lubrite Div.» Chicago Div.» White 
Eagle Div. » Wadhams Div. « Magno- 
lia Petroleum Companys General 
Petroleum Corporation of California. 


TUNE IN “INFORMATION PLEASE’’— MONDAY EVENINGS, 9:30 E.W.T.— NBC 
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Squeeze Play 


SOLVES PUMP PROBLEM! 





Problem: 


Hereisa conventional pump-and-motor! How 
can we couple them together better — in a 
way that saves space, cuts danger of misalign- 
ment, harmful vibration? 


x 


be 





























Solution: 


We design a new kind of pumping unit 
' — the one and only “Electrifugal” Pump! 
Motor and pump are now on one shaft, 
one frame. That cuts space occupied 33%, 
assures alignment and smooth operation. 
Splash-proof motor is specially designed 
for pump drive. No wonder “Electrifugals”’ 
give you more pumping power for your 
money! For further information, call our 
nearby office, or write ALLIS-CHALMERS, 
MILWAUKEE 1, WIs. A 1903 











ALLIS @ CHALMERS #1 Lecrairuca URRPS 


Reconversion Problems? Write A-C for free Reconversion Inventory Kit for all makes of pumps, motors, V-belts! 
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remote reading of boiler water level... 
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HERE’S WHAT HALL CLIENTS GET: 


Pin Natelcol¥lolaMrsi¥ioh ako) mmol | MR cole Cole Meolale-1aallare MM wZeli-1m@mlahZelha-1° MAM ol kel 
ducing steam. 


2. Procedure for the proper treatment of boiler water. 


3. Instruction of designated employees in making of essential control 


tests. & 


4. Periodic check up by Hall service engineers. ernie 

ore ; : BUROMIN 
5. Periodic checking of samples by Hall Laboratories. ry Wact-) 
6. “Trouble shooting” that includes all service necessary as problems § 


elakicn 


—all of which adds up to boilers that stay on the line! 








IN THIS STEEL MILL POWER PLANT 
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The boiler water was okay, so the plant engi- 
neer was satisfied. 

The Hall service engineer was not. He found 
that the plant was using 110 pounds of phos- 
phate daily, and he knew that it should not be 
more than 50 pounds a day, at most. 

His check-up showed that there were no raw 
water leaks, and no sludge in the water coming 
from the softener. As a final point in his check- 
ing, he brought to Pittsburgh a sample of boiler 
water and also a sample of the molybdate solu- 
tion used in testing it. 

When analysis of the boiler water showed a 
great excess of phosphate, Hall chemists turned 
to the molybdate solution the mill had been 
using in its own tests. 

It was quickly evident that the solution was 
the source of the trouble. This had been sup- 
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plied by the mill’s own laboratory, and instead 
of following Hall instructions as to strength 
the laboratory had made up the same weak 
solution required for certain steel tests. As a 
result, tests made with this solution indicated a 
need for far more phosphate than was actually 
required. 

The Hall service engineer had already arbi- 
trarily reduced the amount of phosphate used 
to 75 pounds a day. Now, on the basis of accu- 
rate tests, it was reduced to less than 50 pounds, 

Hall service engineers take nothing for 
granted. They check all factors involved in 
boiler performance, and, in the event of trouble 
of any kind, they trace the trouble to its source. 

Every plant that generates its own steam 
power can profitably use Hall Service. 

Write us for full information. 


HALL LABORATORIES, INC. - HAGAN BUILDING - PITTSBURGH 30, PA. 


A subsidiary of Hagan Corporation 
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@ It is now easy and inexpensive to extend the benefits 
of good voltage to every point of your distribution 
system—or to every nook and corner of your plant. 
Whether you need voltage regulation for urban feeders, 
rural lines, factory circuits, or laboratory, there is a 
simple, economical G-E device for the job. 

A few ways these devices may be able to help you: 


SOOM 88S A688: 
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STEP REGULATORS (MLT-32)—For urban and rural circuits 69,000 ON. PRIMARY. CIRCUITS 
volts and below. Provide 10% regulation raise and lower in 1. As an aid in maintaining service standards and 
thirty-two 54% steps. Ratings 104 to 750 kva, three-phase. keeping customer good will in the face of wartime 
distribution problems. Also, to iron out feeder-voltage 
problems. 
2. To find “hidden kilowatts’ (by releasing extra 
system capacity) without revamping present lines or add- 
ing new feeders. They’re a ‘“‘natural” for voltage prob- 
lems that must be solved quickly. They make possible 
more effective use of equipment already on a system. 
3. To make your system capacity more adaptable for 
postwar loads. Sudden shifts in population, drops in 
wartime loads or increased domestic and commercial 
loads can be taken care of more easily—often without 
changing generator or transmission facilities. 
4. Toreduce system costs. Actual case histories show 
annual savings of from $834 to $9950 on a single feeder. 


ON SECONDARY CIRCUITS 


1. For improve ting (more constant light level); 
for better starting of fluorescent lighting; for increased 
lamp life;—by holding voltage at the proper level. 

2. For greater production—by eliminating sluggish 
operation of motors and potential or control devices. 
3. For longer life of electric equipment; for protection 
of precision electric devices, electronic tubes, etc;—by 
reducing overheating and burnouts. 

4. For the right voltage in your laboratory to assure 
accurate test results in less time. 

The regulators shown at work on these pages are 
only representative of the many G-E voltage-improve- 
i pee fe ment devices that are available to help you. We shall be 
BRANCH STEP REGULATORS (ML-4)—For very. low-cost regu- glad to help you analyze your voltage problem to 
lation; 10% raise or lower in four 214% steps on 2400-, 4800-, determine what corrective measures are necessary. 
and 6900-volt feeders. Up to 51.8 kva, single-phase. General Electric Company, Schenectady 6, N.Y. 
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INDUCTION REGULATORS (IRS 
—oil-type or Pyranol for indoor or 
outdoor use)—=Provide 10% reg- 
ulation raise and lower on 2400-, 
4800-, and 6900-volt feeders. 
12 to 120 kva, single-phase. 
Also available three-phase. 


pes the Job 


= 


A 
SMALL DRY-TYPE REG- 
ULATORS—For 120- and 
240-volt circuits. 10% 
raise and lower or 100%, 
raise and lower regula- 
tion. Up to 600 va, single- 
phase. 10% ratings 
available for automatic 
operation. 


VOLTAGE STABILIZERS—Automatically provide a 
constant 115- or 230-volt supply to a given load, 
E on circuits varying from 95 to 130 or 190 to 260 
' volts. Ratings from 50- to 5000-va output. 


September, 


1945 
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VARIABLE-VOLTAGE AUTOTRANSFORMERS — 
Provide smooth, adjustable control of voltage, 
current, light, temperature, power, and speed at a 
turn of the dial. Ratings from 243- to 810-va output 
for 115- and 230-volt circuits. 


DRY-TYPE REGULATORS (AIRS)—For secondary 
circuits. Automatic type: Provides 10% regulation 
raise and lower. Remote-motor or hand-operated: 
100% raise and lower. Up to 12 kva, 600 volts, 
single-phase. Also available three-phase. 


Chicago, II! 








DIRECT FIRING of 


i ogee first Direct Fired Installation of 


Pulverized Anthracite was made in a large New 


Jersey paper mill in 1935. 


Six more industrial installations have since been 
made to fire pulverized anthracite with this same FW 


system in capacities up to 175,000 lb. of steam per hour. 





Important savings have 
been realized from the use 


of low grade anthracite and 


a new source of fuel has 


been made available. 
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First Central Station 
Steam Generator for the 
Direct Firing of Pulver- 
ized Anthracite Coal. 





Two Units for the Hunlock 
Creek Plant of the Luzerne 
County Gas & Electric Co. 
for 175,000 lb. per hour of 


steam each. 





FOSTER WHEELER CORPORATION 
165 BROADWAY ¢ NEW YORK 6, N. Y. 
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YOU'LL SEE IN THIS MOVIE WHY 
THE LINK-GRATE STOKER GIVES 
THESE 10 ADVANTAGES 


@ Permits use of low-cost fuel 

e Effectively handles all types of loads 

e Assures accurate control of air flow 

@ Fuel bed flow is unrestricted 

e Prevents formation of troublesome clinkers 
e Ash discharge is continuous 

e Provides high reserve capacity 

e Keeps operating costs low 

e Simplifies control 


@ Keeps installation cost low 





QWs 





STOKER 
...Right in Your 


Of course, the best way to see the advantages of the 
Link-Grate Stoker is to visit a power plant and watch one 
in operation. But these are busy days. Time is precious. 

To save your time, Westinghouse has produced a new 
fifteen-minute movie which lets you see a Link-Grate in 
action without leaving your office. 

This new 16mm. sound film clearly shows why the wave- 
like motion of the ‘Link-Grate means more steam per 
pound of coal and why you can use low-cost fuel. You can 
see how the upward motion of the Link-Grate breaks open 
the fuel bed to keep it porous and permit free air flow. 
You can watch the continuous ash discharge and see for 
yourself why the fire is always clean and active. 

This new movie also illustrates simplicity of control and 
ability of the Link-Grate to handle all types of load 
how it responds quickly to increased steam defiance 
full combustion efficiency. Pa 

Before you buy any stoker be,gtite to 
Prints are available on loan jef'your private showing from 
$e office. Or write direct on your 

estinghouse Electric Corpora- 


company letterhes@” 
B6x S68, Pittsburgh 30, Pennsylvania. 3.50466 
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OFFICES EVERYWHERE 
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Controlling air 


in proportion to B.#.u. input 


N THE FIRING of pulverized coal the accurate 

maintenance of fuel-air ratio has been ham- 
pered by such factors as variation in calorific 
value of coal, and coal feed mechanisms which 
are affected by moisture content and coal size. 

Since it is a known fact that the air require- 
ment per pound of fuel is directly related to its 
B.t.u. content, it is possible to overcome this 
difficulty by a simple and direct method of con- 
trol which for the first time employs the steam 
flow-air flow relationship correctly. 

Although not universally applicable, where 
this relationship can be applied the Hagan dif- 
ferential master method uses the boiler unit 
itself as a calorimeter of heat input and cor- 
rectly regulates the air in a positive, direct man- 
ner. This permits the immediate establishment 
and continuous maintenance of the correct con- 
ditions without relegating the principle to the 
position of an after correction. 

By doing it right the first time there is no 
necessity for setting up approximate conditions 
to be handled by a lagging corrector system. 

The successful accomplishment of this stems 





— 


directly from the inherent, high speed, sensitivity 
and stability of Hagan apparatus. 

The Differential Master method has been 
thoroughly tested in service. In the past three 
years it has been applied to boilers burning oil, 
gas, and pulverized coal. Boiler sizes ranged 
from 30,000 Ibs./hr. at 200 p.s.i. to 650,000 
Ibs./hr. at 1800 p.s.i. In every instance, results 
have been entirely satisfactory. 

This development again emphasizes Hagan’s 
continuing leadership in the field of automatic 
combustion control. 


HAGAN CORPORATION, HAGAN BUILDING, PITTSBURGH 30, PA. 
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NON-CLOG SAFETY FEATURE 
PREVENTS JAM-UPS 


Tramp iron and other foreign objects in your 
fuel won't jam up and damage the A Perfect 
Spread Stoker. Small objects pass right through 
onto the grate, while infrequent larger pieces 
stop the feeder without harm. The feeder can 
be cleared and started again by simply lifting 
the cover and making a minor adjustment— 
without special tools-—-without removing the 
mechanism. This exclusive Non-Clog Safety 
Feature gives you quiet, uniform operation and 


non-stop firing. 


AMERICAN ENGINEERING COMPANY 


PHIPSBOLtrHIA 25, PA. 
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ALL KINDS OF A 
WHy WorRY ABOUT coalavail- 
ability and prices? Here’s a stoker that efficiently 
burns so many kinds and grades of solid fuels, 
that you can easily keep up with changing condi- 
tions while producing more steam at lower cost. 

It’s the A Perfect Spread Stoker, a compact, 
completely automatic fuel-firing unit for high or 
lowest grade coals, coke breeze or sawdust. You 
can even burn corn cobs, hogged fuel, wood 
refuse, plant refuse and by-products for still 
greater economy. 

This dependable, extremely quiet-running 
stoker has many more features that may fit per- 
fectly your present and future needs. Because its 
advanced design is “streamlined” in appearance, 
principle and operation, it also “‘streamlines” 
your fuel bills and boiler room practices. Be sure 


to get all the details. Write today for the A Per- 
fect Spread Stoker bulletin. 


If Your Steam Requirements Call for 175 
H. P. up to 200,000 lbs. per hour— 


YOU NEED THIS BULLETIN 


Writeus. 2408 Aramingo Ave., Philadelphia 25, Pa. 




















IT COSTS NOTHING 
TO FIND OUT HOW TO... 


Ml FOUR ae 


IF COSTS — consistent with dependability and 
quality—are to be the basis of your new power 
plant equipment, then you want to know how to 
save on stoker installation and operation, while 
producing more steam more economically. 


You may find the answer to your specific prob- 
lems in the improved Taylor Stoker—a stoker 
with many new features and advantages supple- 
menting its time-tested and proved principles of 
combustion. Each of these improvements is worth 
studying in detail . . . for details often mean the 
difference between choosing a stoker for the job, 
and choosing the best stoker. 

The new Type “R” Taylor Stoker booklet 
costs you nothing and may save you much. Write 


for it today ... it will be sent without delay. 


IF YOUR Steam Requirements Call for 
20,000 to 500,000 lbs. per hour— 


YOU NEED THIS BOOKLET 


Write us. 2408 Aramingo Ave., Philadelphia 25, Pa. 


ANOTHER IMPROVEMENT IN THE 


‘To » tad 
TYPE R TAYLOR STOKER 





AGITATOR PREVENTS 
g-R-I-D-G-I-N_¢ 


IN COAL HOPPER 


Wet or partially frozen coal is prevented 
from packing and “bridging” in the stoker 
hopper by unique agitators. Operated by 
alternating strokes of the coal rams, a series 
of oscillating agitators located between the 
rams prevents bridging and keeps coal flow- 
ing. Each coal ram gets a full charge every 


stroke and a uniform fuel bed is maintained. 


| AMERICAN ENGINEERING COMPANY 


PHIt ADELPHIA 


ae 


PA 
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CoPpPER ALLOY. BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 











Prepared by Bridgeport Brass Company 


“BA dgep) e 


Headquarters for BRASS, BRONZE, and COPPER 
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Effect of Temperature on Tube Life 





The rate of corrosion is generally in- 
creased by rising temperature. This was 
discussed in the August issue. Yet, there are 
circumstances where an elevated temper- 
ature is responsible for reducing the corro- 
sion rate. For example, with certain waters, 
evaporation or an increase in temperature 
may lead to the precipitation of various 
minerals on the metal surface. Frequently 
this is due to the decrease in solubility of 
some minerals ‘in water with increase 
in temperature. In other words, when 
certain waters are heated, some minerals 
will deposit on the metal surfaces with 
which the water comes in contact. The 
most common scale, often found in heating 
coils such as in water heaters, evaporators, 
or boilers, consists essentially of calcium 
carbonate,formed at elevated temperatures 
by the breakup of calcium bicarbonate. 

Since the calcium carbonate that forms 
is much less soluble than the original 
calcium bicarbonate, it slowly precipitates 
and, over a period of time, builds up a 
white, yellow, brown or gray colored mineral 
scale on the metal surface. Frequently, 
when this reaction occurs, considerable 
stifling of corrosion takes place. Specimens 
of copper-base alloys have been examined 
that were so well protected by carbonate 
or silicate scales ranging from 0.005 in. 
up to 0.020 in. in thickness that they have 
resisted corrosion for generations. 

Unfortunately, an excessively thick 
mineral scale on the inside of a water 
heater coil, boiler or evaporator tube, 
seriously interferes with heat transfer which 
results in higher temperatures on the metal 
surfaces facing the fire or products of com- 
bustion. Such conditions may result in 
failures from rapid oxidation of the metal 
or actual “burning.” 


Mineral Scales Formed in Sea Water 


The formation of mineral scales is not 
limited to fresh water, but is frequently 
encountered in heat exchangers dealing 
with the evaporation of sea water as well 
as fresh water. Here, evaporation leads to 
the concentration of mineral matter to a 
point where precipitation occurs, resulting 
in the formation of thick, flint-like mineral 
scales on the heating coils. These films, 
which are generally grey to dark brown in 
color, may form at rates as high as .0625 
inches per month or higher, depending 
upon the size of coil and the amount of 
water being evaporated. Steam heated 
copper coils are widely used for this pur- 
pose, and it is frequently necessary to take 





the coils from the unit in order to remove 
the layer of mineral matter. If reduction 
in life of the coil occurs it is due primarily 

Tube Wall Foreign 
Matter 


Corrosion 
Pits 


to the mechanical or chemical means used 
to remove the mineral scale. 


Hot-wall Effect 


Sometimes severe local corrosion or pit- 
ting can rapidly perforate water heater 
tubes on the water side because air bubbles 
separate from the water and cling to the 
metal surface at certain points, usually at 
scratches or sharp indentations, thus hin- 


Film of Water Flowing Over 
the Metal Surface 


Hot Liquid Inside of 
the Tube 


dering the water from cooling those spots. 
The combination of high local tempera- 
tures, high concentration of corrosive agent 
separating where the bubble forms and the 
quantity of dissolved gas accelerates cor- 
rosion at the point of bubble contact. 
Under these circumstances the rate of per- 
foration of a heater tube increases con- 
siderably with an increase in tube wall 
temperature. Deposits’ of foreign matter 
(rust, other types of scales, etc.) may also 
permit a local high temperature to develop 
under the deposit. In Figures A and B, 
the effects of gas bubbles and deposits 
are shown in heat exchanger tubes where 
the heat is moving from the outside sur- 
face toward the inside surface of the tube. 
Frequently both the bubbles of gas and 
deposits of foreign material will separate 
from the corrosive liquid and result in the 
condition illustrated in figure C. 


Note: Bridgeport products. are supplied in accordance with existing priority regulations, 


BRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 





Corrosive cooling water passing through 
a metal tube with only a slightly corrosive 
hot liquid on the outside may fail prema- 
turely. On the other hand, a tube of the 
same composition but with the hot liquid 
passing through the tube and cooling water 
flowing around the outside of the tube will 
have a normal life. In this instance the 
rapidly flowing water prevents both the 
formation of bubbles of gas and the de- 
position of certain types of foreign material. 
See Fig. D. 

In laboratory hot-wall tests, non-ferrous 
and ferrous tubes failed quite rapidly when 
exposed to 3 % sodium chloride solutions. In 
service, such failures are occasionally en- 
countered on the liquid or water side of 
the tube. Water heaters with steam or flame 
on one side of the tubes illustrate the type 
of equipment where pitting most commonly 
occurs because of the “‘hot-wall effect.” 

The following preventive measures are 
suggested: 

1. The temperature should not be high- 

er than necessary. 

2. Continued weieiremed heating 

should be avoid 

3. Production of Saale on the metal 

surface or wiping may shift the point 
of bubble formation. 

. Gas, sediment, etc. should be removed 
from the water. 

. Increased water velocity or dieinile- 
tion will help to dislodge bubbles of 
gas and debris. 


Technical Service 


A number of condenser tube alloys are 
available which are designed to resist de- 
zincification, air impingement, pitting and 
general thinning. If operators are not satis- 
fied with the tube life they are now receiv- 
ing, our Technical Service Department will 
submit samples for installation under actual 
operating conditions. Such tests have 
brought gratifying results and have led to 
the installation of condenser tube alloys 
such as Duronze IV (arsenical aluminum 
bronze), which have greatly increased the 
average tube life of seaboard condensers. 
This alloy is also highly recommended for 
marine operation. For conditions involving 
excessive impingement corrosion due to 
turbulence which cannot be corrected 70-30 
cupro nickel has given very satisfactory 
results. 


Condenser Tube Manual 


Write for your copy of Bridgeport’s 112- 
page Condenser Tube Manual which con- 
tains pra@tical, up-to-date information 
about tube alloys; specifications; corrosion 
research data; methods of installing; sug- 
gestions for increasing tube life. There are 
39 illustrations, 29 diagrams and 23 tables 
to help present this important information. 
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“LOW STEAM 
CONSUMPTION 
MAINTAINED‘ 


reports the city. of Corbin, Ky., 
of their 1500 KW Worthington- 


Moore Turbine Generator. 





Low maintained steam consumption, freedom from operat- 
ing troubles and the ability to be placed in continuous ser- 
vice immediately after erection without a ‘tune-up’ period 
are typical characteristics of all Worthington Turbine 
Generator units. This is made possible by our practice of 
testing the compléte unit under operating steam conditions 
and load at our works before shipment... Write today for 
Bulletin 1960... further proof that there's more worth in 


Worthington. Worthington Pump and Machinery 


Corpordtion, Moore Steam Turbine Division, * 
Wellsville, N. Y, ; 


WORTHINGTON 


>SSHHn 4 , — 
SSSI 0... SIMS 
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EVER USED FOR THIS CLASS OF SERVICE 


Where steam pressures and temperatures are. high, volumes large, and continuity of operation 
imperative, De Laval blast furnace blowers meet the challenge. 

Among the many notable De Laval installations are two turbine-driven blowers employing 
the highest steam pressures and temperatures ever used in the United States for this class of 
service. These units are installed at the Edgar Thomson Works of the Carnegie-Illinois Steel Corp. 
Designed for steam at a maximum pressure of 700 psig and 825 F., they operate under con- 
ditions comparable to those employed for modern power generating units. The blowers have a 
capacity of 97,800 c.f.m. against 30 psig. 

Our engineers will be glad to study your blower and compressor requirements. 


TURBINES * HELICAL GEARS - : ety ee eS ‘ i, SALES OFFICES: ATLANTA * BOSTON * CHAR 
by * , - é : p LOTTE * CHICAGO * CLEVELAND = DENVER 

WORM GEAR SPEED REDUCERS fs aS : . Ae 4 f we DETROIT * DULUTH * EDMONTON * GREAT 
& ol ‘ FALLS + HAVANA + HELENA * HOUSTON 

CENTRIFUGAL PUMPS + CEN- ©. ; - pe ; : ANN CTY ene, ON EREAL 
ee ma = . NEW ORLEANS * NEW YORK * PHILADELPHIA 

sical ako WERS dedicom. : © PITTSBURGH * ROCHESTER + ST. PAUL * SALT 
is, nee LAKE CITY SAN FRANCIS “© + SEATTLE 

TORONTO * TULSA * VANCOUVER * WASH 


PRESSORS + IMO OIL PUMPS *e ‘ : fe Me tchic) c 
: ‘ oa > N, D * WI .NIPEG 
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There is a 


A life-size 
unretouched 
photograph 





message [or 
vou in his tm 
(urbine oil sample 


Of course, the picture doesn’t tell the whole story, so here 

are the facts. 

The sample illustrated is from a fill of oil installed in 
a 5000 kw. turbine, June, 1933. Since then, the turbine 
has operated regularly, yet this fill of oil— 

e has never been removed from the turbine oil system for 
treating or resting. 

e has only been filtered through a bag-type filter. 

e has shown no sign of rust or corrosion. 

e has Tag-Robinson color of 16. 

e has the extremely low neutralization number of .04 
mg. KOH/gm. 

e has an indefinite period of the same clean, acid-free 
operation ahead—it is guaranteed for the life of the 
turbine. 

Compare this record with the time, trouble and expense 

of maintaining a fill of oil for 12 years in your plant. 

Compare also the years of guaranteed satisfaction still 

available in this fill of Nonpareil Turbine Oil. Wouldn't 

it pay you to change to Nonpareil Turbine Oil now? 

A Standard Oil Lubrication Engineer will be glad to 
answer any questions you have about Nonpareil Turbine 
Oil. Call the local Standard Oil Company (Indiana) office, 
or write 910 South Michigan Avenue, Chicago 80, Illinois. 


Buy more War Bonds 


TURBINE OIL 


‘STANDARD’ 


STANDARD OIL COMPANY (INDIANA) | SERVICE 


* LUBRICATION ENGINEERING 





LUBRICATION ENGINEERING... LUBRICATION ENGINEERING... LUBRICATION ENGINEERING. 


What qualities 


to look for in 
cost-saving 
OTCASES 


QUALITIES that reduce wear on bearings and gears 
... that stop excessive consumption ... that cut oiler 
time for servicing equipment... these are the quali- 
ties you want in a grease. What they are and how 
you can get them is described in a booklet illus- 
trated at right. 


US 


ome 


Many of the advantages, which you would expect 
to find only in special purpose, premium priced Send for this Booklet 
greases, are available in a line of 11 grades —includ- It tells how the most desirable qualities have 


ing high-temperature greases —called been incorporated in a complete line of grease to 
reduce costs on a wide range of 
Industrial application. 


It also has hints on hand packing anti-friction 


bearings and avoiding over-lubrication. 

You can get a copy from the Standard Oil 
Industrial Service Representative who calls on 
you or by writing Standard Oil Company 


(Indiana), 910 South Michigan 


Ce R E q A 7 | DN Avenue, Chicago 80, Illinois. 


Buy more War Bonds 
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LUBRICATION ENGINEERING. 


STANDARD OIL COMPANY (INDIANA) 


* LUBRICATION ENGINEERING 
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DULLINGA 
J PACKING BONER 
ba SURE FIRE 


tage PACKED WITH RAIN 


For 56 years Rainbow has been the packing that will not 
squeeze or blow out in service. Whenever you pack a 
flange or parallel surface with this original Red Sheet 
Packing, it stays packed. ; 

Rainbow, the original Red Sheet, is designed for Biack- 
ing against hot or cold water, air, saturated steam /pres- 
sures up to 150 pounds, and all hydraulic conditions. 
It fills up every irregularity in the flange. 


rving Through Science with Mechanical Packings for All industry 








42 muses, 


cy UNITED STATES RUBBER COMPANY 


Me Serving Through Science _ 1230 SIXTH AVENUE - ROCKEFELLER CENTER + NEW YORK 20, NEW YORK 


September, 1945-—- POWER PLANT ENGINEERING — Chicago, Il. 37 


































CUMBERLAND STATION 


THE POTOMAC EDISION CO. 
CUMBERLAND, MD. 


e 
Capacity—312,500 lb of steam per hr 


Design Pressure—925 psi 
Total Steam Temp.— 830 F 


UNSCHEDULED OUTAGE 
1.06% IN 3 YEARS 


USE FACTOR 
98.2% 






WESTPORT STATION 
2 UNITS 


> CONSOLIDATED GAS, ELECTRIC LIGHT 
& POWER COMPANY OF BALTIMORE 
BALTIMORE, MD. 


‘ ret he tie. e ‘ 
seit Capacity--285,000 lb of steam per hr (each) 
WOK } Design Pressure—1450 psi mee 
Total Steam Temp.—915 F ; 
ton i UNSCHEDULED OUTAGE 
1.28% (Unit No. 1) 
IN 3 YEARS 


UNSCHEDULED OUTAGE 


1.0% (Unit No. 2) 
IN 3 YEARS 


USE FACTOR 
92.5% 
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C-E Steam Generating Units in Al Plants 
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LOGAN STATION 


| APPALACHIAN ELEC. POWER CO. 


LOGAN, W. VA. avo viehiw s1es eemossd: tres: 
0 We ° . , ‘ 
fifesdeq > biwwet noitsubeig woy t- 


metdormg betndheseqau ny tiw bes: 
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Capacity—1,000,000 Ib of steam per hr 


iglesias 





















Design Pressure—1425 psi iojeodaus nods ylipiug giomi-senimretah of ov: 
Total Seam Temp.—925 F ns ave Yo VOITIGHO> ‘TIA. att-—oroted erok 
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UNSCHEDULED OUTAGE iS 
1.8% IN 3 YEARS i 


USE FACTOR 
93.6% 


ae 
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PRE ese eet 
spot NARRAGANSETT ELECTRIC CO. 
beag PROVIDENCE, R. I. 


Capacity—430,000 lb of steam per hr a 
Design Pressure—1350 psi a 
Total Steam Temp.—915 F 


UNSCHEDULED OUTAGE 
0.98% IN 3 YEARS 


USE FACTOR 
93% 


OMBUSTION ENGINEERING 


10 MADISON AVENUE @ NEW YORK 16, N.Y. 
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Reconversion Invento 


BULLETIN! 





How to Take a 


of Your V-Belt Drives 


3% As manufacturing equipment becomes more widely avail- 
able, and as you reconvert your production toward a peacetime 
basis, you may be faced with an unprecedented problem of 
inventory-taking. 

3 You may have to determine—more quickly than such a job 
has ever been done before—the EXACT CONDITION of every 
piece of existing equipment that you propose to use in peace- 











time production. 





@% Here are suggestions to speed your inventory of V-belt 
drives. The standards stated here will let you determine which . 


of your belt sefs: (1) are okay as is; (2) will shortly require re- 
placement; (3) need immediate replacement. You should be able 
to place sheaves in the same categories, or in a fourth: (4) are 
obsolete . . . a common failing of sheaves, now that “Magic- 
Grip” and Vari-Pitch Sheaves are becoming more readily avail- 
able. Or you may decide that entire drives belong in a fifth 
classification: (5) need re-engineering . . . either to correct mis- 
applications forced by wartime shortages, or to take advantage 
of new developments such as Allis-Chalmers’ Variable Speed 
Drives, with either Stationary or Motion Control. 


START YOUR INVENTORY 
WITH THE RECORDS 


Your records will reveal much that will 
be of value to you in appraising your 
present multiple V-belt: drive equip- 
ment and in establishing its place in 
reconverted production. 

Purchase records should show which 
drives have required new belts. too fre- 
quently. While there’s no overall rule 
to tell you how long a belt should last, 
it’s safe to assume that whenever: you 
spot a drive whose belts wear out much 
more rapidly than all the others, you've 
found a place where a change will save 
you money. 

Maintenance records and machine 
operating records will reveal useful 
facts. Is a machine often down while 
belts are replaced? While sheaves are 
changed? 





en there’s room for im-- 


rovement. Check trouble spots first. 
ou can spot these trouble spots if 
you'll start with the records. 


THEN CHECK 
DRIVE ENGINEERING 


Re ra Beso will be excessive — too 
costly for competitive e-time oper- 
steno mien oe dares tailored to 
its particular power transmission job in 
the following respects: » ~ 
Diameters—Depending on the thick- 
ness of its section, every V-belt has an 
“easy arc”. Bend it more sharply 
(around a sheave of too small diam- 
eter) and the internal friction of ex- 
cess flexing will cook the life out in 
far too short a time, In general, mini- 
mum sheave diameters for belts of given 
section are as follows: A—3.0”; B— 
5.4”; C—9.0"; D—13.0" ;. E—21.6”. 





Centers—The shorter the centers in 
a drive, the fewer feet of belt that can 
stretch—the lower the potential stretch 
to threaten slippage and crack-the-whip 
action. Thus proper engineering aims 
at short centers. (Short centers have the 
further advantage of saving valuable 
floor space... an important considera- 
tion in many factories.) In every re- 
application of V-belt drives for recon- 
verted production, remember... keep 


centers as short as possible, 


Number and size of belts — Each 
V-belt is rated for horsepower; sim- 


_ ple mathematics will tell you how 


many of what size you'll need for a 


~ given job. When reconverting, it’s wise 


to check this again ...the war has pro- 
duced many undesirable makeshifts, 
Remember, though, that number and 
size don’t tell the whole story—speed 
counts too, 


Belt speed—Just as a truck’s motor 
can pull a heavier load by traveling 
faster, so a set of V-belts can pull a 
heavier load by traveling faster. In a 
truck, it’s a case of using a “lower” gear. 


» Ina V-belt drive, it’s the same . ... using 


larger sheaves which have a higher rate 
of rim travel, thus producing higher 
belt speed. See the V-belt manufac- 


.. turer’s catalog for limits of speed sec. 


ommended for any given belt. — 


Contact arcs—All horsepower ratings 
for ‘V-bélts:are based on a 180 degree 
arc of contact with sheaves. However, 
this factor varies from one drive to the 
next—depending on its ratio and cen- 
ters—and must be carefully considered 
in re-engineering any drive, 


Tension—Each drive should be 

uipped with an effective tension. ad- 
justment. Belts that are too lose will 
slip, rub on the groove walls, reat up, 
and have the life cooked out of them. 
And when the wave curve in a loose 
belt whips it sauter across the tension 
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side of the drive—that belt grabs at the 
load, may snap. So—in checking V- 
belt drives for reconverted production, 
it's important to see to it that each set 
of belts has proper tension, The easiest 
and quickest rule-of-thumb test for. 

oper tension is this: “A slack V-belt 
eels dead when you thump it with 
your hand; a properly taut V-belt has 
an alive springiness.” 

Alignment—Unless the shafts of the 
driving and driven sheaves are parallel, 
it’s impossible to put a// belts in the set 
at proper tension ... and all belts run 
at an angle, rubbing on the groove 
walls, heating themselves for an early 
death, In reconverting for a sip ae 
production, check parallelism of shafts 
...and check too to see that sheave 
grooves are in line, Out-of-line sheaves 
also subject belts to needless rubbing 
on the groove walls. 


If any of your V-belt drives is not- 
ably weak in any of the above seven 
points, consider re-enginering the drive. 


THEN INSPECT 


V-BELTS 


Your inventory of working V-belts will 
reveal far more than just their condi- 
tion; it will also show what should be 
done to correct existing conditions that 
promote V-belt wear—an important 
consideration in cost-conscious, com- 
petitive production. Check every belt 
in every set for the following tell-tale 
signs; note condition of belt, cause, 
and recommend cure. 

Checking these points is especially 
important if you’re planning a contin- 
uous operation whete belt breakage 
would be fatal, You can spot about-to- 
break belts by looking for: 









, SCUFFING — 
Kio Cause: Bolts 
Z go) protruding inside 
des the guard may do 


this. Such scuffing can exert enough 
“braking” to cause sudden snap and 
break belt. 

Cure: When placing guards or steel- 
work near drives, anticipate some sag 
... leave enough clearance. 


SLIP BURN — 


VLiqgliays 
GZ yy Cause: Belt too 
loose to pull its 


hg yyy pg 
yi iYyytin, 
@ joad. Belt stands 


still, rubbing on spinning driving 
sheave, heating and melting the rubber. 

Cure: Keep belt taut, and sheave 
grooves free of oil and grease. Check 
machine for overload. 





OIL-SWELLING 

Cause: Belt is 
ig is swelled and 
“" weakened by 
chemical action of oil. 

Cure: Provide splash guards, or use 
Sg or Oil-Proof Texrope 
Belts. 






ABRASION — 
Cause: Abrasive 
dust wears theside- 
—_ walls, narrowing 
belt width. Then belt slips, rides on 
bottom of groove. 
Cure: Provide dust guards, keep 
proper tension, 


CHECK BELT 


ENGINEERING 

Because Allis-Chalmers belt develop- 
ment during wartime followed the 
familiar pattern of many industrial 
achievements—moving swiftly and out- 
moding many previously-acceptable 

es—it is not wise policy to replace 
belts by blindly ordering the same 
kind used in the old installation. Belts 
have become specialized for better 
economy, safety and dependability. It 
is time now to take a look at qualities 
of the new belts, and to take advantage 
of the special properties they have been 
given through use of new synthetics in 
their manufacture. 


NOTE: THE MATCHED-SET PRINCIPLE 
—When one or two V-belts in a set are 
worn out or damaged, remember that the 
remaining V-belts have stretched beyond 
their original length, making it impossible 
to put jaye tension on an old set to 
which new belts have been added. Adding 
new belts is therefore likely to be false 
economy . . . the new belts will overwork, 
lasting for only a fraction of their normal 
life. Rather than throw good money after 
bad, always install a complete, scientifically- 
matched set, storing old belts to use as re- 
placements in other old sets, 


INSPECT 


# SHEAVE WALLS 
For smoothness—What makes a V-belt 
grip the sheave? Not mere surface fric- 
tion, but the wedging action of the 
bending and expanding belt. So sheave 
grooves may be smooth... should be 
smooth, to minimize belt wear. Watch 
out for ridges or burrs in the groove 
walls; if they're bad, re-groove or re- 
place the sheave. Increased belt life 
will soon pay the cost. 

For straightness—The sides of the 
V should be straight; if they’re not, 
drive won't be He efficient, belt life 
will be short. Some sheaves — mis- 





















ALLIS @ CHALMERS | 


‘Prrie tt iTttttit ttt 


September, 1945— POWER PLANT ENGINEERING — Chicago, Ill. 


* district office or distributor, or write 





aligned or in hard usage — get 
“shoulder wear” in groove walls. Lay 
a straight-edge against the wall, look 
for a light gap. If you find hollows 
ty than the thickness of a playing 
card, sheave needs truing. 


REPLACE? OR REGROOVE? 
You'll have to make this decision, Note 
this: where small, inexpensive stock 
size sheaves show need for re-truing of 
grooves, time and trouble can often be 
saved by scrapping them and replacing 
with new sheaves. It may pay out, 
however, to re-groove special or large- 
diameter sheaves, or to return them to 
the factory, where a nominal charge is 
made for this service. 


RECONVERSION INVENTORY CHECK LIST 
FOR V-BELT DRIVES “wo psn ee 


(USE SEPARATE SHEET POR EACH DRIVE WW YOUR DEPARTMENT) 
Gecttte end canto ait 
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Ver chitanel cagian of Form R639, call your nearest AC FOR FURTHER COMMENTS, USB 
he oem 7 write, Alle halmere Mig Co. Milcoukes |. Tis OTHER SDS OF THIS SURF 


Ask A-C for sample copies of this 
V-Belt Drive Inventory Check List. 


CENTRIFUGAL PUMPS, 
ELECTRIC MOTORS 


NEED INVENTORY TOO! 
All three of these common industrial 
units — V-belt drives, centrifugal 
pumps, and electric motors — are 
covered in Allis-Chalmers’ new Re- 
conversion Inventory Kit. No big 
Sa this Kit is simply a set of 
act Sheets and Check Lists, with sug- 
gestions for Inventory procedure as 
outlined on these pages but in slightly 
more detail. A 1884 


GET THESE 

FREE FORMS! 

For your “supply of Reconversion 
Inventory Kits, covering V-belt 
drives, centrifugal pumps, and mo- 
tors, call your nearest Allis-Chalmers 


Department 110, ALis-CHALMERS 
MFG." Co., MILWAUKEE 1, Wis. 
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ubrication ’ 


FOR GREATER SERVICE...LONGER LIFE 


from everything that TURNS! 


All equipment will last longer — give better service — if the 
proper lubricant is used. That's why you will find it profitable 
to use Tycol oils and greases. 


There’s a reason! No matter what your lubricating need 
— extreme pressure”, high or low temperature, high speed, 
or any other service condition — there’s a Tycol Oil or 
Grease scientifically engineered exactly to suit your specific 
requirements. 

Refined from the highest grade crudes, Tycol lubricants 
are exceptionally resistant to breakdown which means 
greater economy ... longer machine life for every type of 
_ equipment. . 

Tide Water Associated engineers will gladly recommend 
the Tycol lubricant that meets your particular requirements. 
Call, write or wire your nearest Tide Water Associated 
office today. 


Makers of the Famous VEEDOL Motfor Oil 





os : concise i 
EXTREME PRESSURE! [2 eu conc scorns toertne 


lubricant properties — Viscosity, Pour Point, Extreme Pressure and many 
others — consult Tide Water Associated’s informative handbook “Lubri- 
cania”. For your FREE copy write: Tide Water Associated Oil Company, 
17 Battery Place, New York 4, N. Y. 








TIDE WATER 
SMS ASSOCIATED 
OIL COMPANY 


17 BATTERY PLACE - NEW YORK 4, N. Y. 
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—1$ BUILT IN A WIDE RANGE C 
SIZES FOR ALL MECHANICAL DRI, 
APPLICATIONS 


—Each Terry Wheel Turbine is accurately pro- 
portioned to fit the operating conditions. 






— A wide selection of wheel sizes as shown 
to the right permits close approximation y; 
to ideal speeds for any steam condition. 2 


— Built in all sizes up to 2000 HP. 


ye 
ha ge 


ABOVE: 


Typical Terry Solid Wheel Turbo- 
Gear Unit. Rated 160 HP at 
4000 to 1720 RPM with steam 
conditions of 400 Ibs., 750°F.TT, 
30 Ibs. Used for Blower Drive. 


FOR FULL 
DETAILS ASK 
FOR BULLETIN 
S-116 


THE TERRY STEAM TURBINE CO. 
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From the smallest to the largest these 
reliable turbines have— 


x Indestructible one piece wheel. 

* Large radial and axial clearances. 
x Double rim protected blading. 

* Individual nozzle control. 

* Dependable and durable governor. 


x Heavy dust-proof bearing and gov- 
ernor housing. 


x Independent overspeed trip with sep- 
arate valve. 


x Sturdy casing design. 


* Strong and easily inspected steam 
strainer. 


* Truly accessible construction, which 
makes inspection of the interior parts 
a simple matter. 


AT RIGHT: 


Action of steam in Terry wheel turbine. The 
steam issues from an expanding nozzle at 
high velocity and enters the side of the wheel 
bucket in which its direction is reversed 180°. 


As this single reversal uses but a portion of 
the available energy, the steam is caught in 
a stationary reversing chamber and returned 
again to the wheel. This process is repeated 
several times until practically all of the 
useful energy has been utilized. 
T-1159 


TERRY SQUARE- HARTFORD, CONN. 


September, 1945-——- POWER PLANT ENGINEERING — Chicago, Il. 


~ 








SIMPLEX VALVE & METER CO. 
6783. UPLAND STREET, PHILADELPHIA 42, PA. 
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User Reports 75% Reduction in Cooking Time 


Correct drainage of condensate from 
steam jacketed kettles, vats, cylinders, 
pans and similar equipment can save 
time and save steam. The table below 
contrasts proper trapping with drain- 
age through a cracked valve. This is 
substantiated by other reports: a Chi- 
cago firm reduced cooking time on ket- 
tles 75% —from 40 minutes to 10 min- 


utes; a California packing company re-: 


duced average cooking time from 27 to 
17 minutes; other companies report 
similar benefits. 

The reasons for these results are two: 

1. Armstrong Trap design — no 
steam leakage, big air venting capacity, 
ability to discharge condensate as fast 
as it accumulates regardless of tem- 
perature. 

2. Armstrong recommendations — 
covering trap selection and installation 
practice. Based on tests and. experi- 
ence on thousands of installations. 

Armstrong traps are sold through 
leading distributors everywhere on a 
basis of “satisfaction guaranteed”. For 
better trapping, write to 
Armstrong Machine Works 
810 Maple St., Three Rivers, 


ARMSTRONG 


Side inlet, 
side outlet 


Some Tips Regarding Drainage of 
Steam Jacketed Equipment* 


®@ Use one trap for each © For fast heating use an 
unit. Armstrong trap with extra 

© Install trap close to and air handling capacity. 
below unit. ®@ For medium speed heating 

© Use ample size steam sup- use standard Armstrong 
ply lines: trap. 

© Size return lines to prevent © For slow cooking use 
excessive back pressures. smaller size trap. 


* Complete data with engineering charts and tables given on page 
29 of the Armstrong Steam Trap Book. Ask for a copy. 


Table showing cost of various sized steam leaks at 100 pound 


pressure (assuming steam costs 50 cents per 1000 Ibs.) 


(For steam at 50 Ibs. pressure, the waste is about 75% 
ures: at 20 Ibs., it is about 50%; and at Ibs., the | 





STEAM TRAPS 
Outer a Million in Use... Fon Power... Process... Keating 
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The Trend its to... 


REPUBLIC 
REGULATOR APPLICATIONS 


Pressure Control 
Steam pressure control 
Boiler furnace draft 
Primary air pressure 
Feed water pressure 
Evaporator pressure 
Process steam pressure 
Blast air pressure 
Exhauster suction 
Fuel gas pressure 
Suction main pressure 
Excess pressure 





Flow Control 
Water flow to desuperheaters 
Water flow to condensers 
‘ Oil flow to boilers and furnaces 
Gas flow to boilers and furnaces 
Air flow to gas producers 
Pump bypass 


Level Control 
Hot well levels 
Surge tank levels 
Storage tank levels 
Evaporator levels 
Boiler water levels 





Speed Control 
Stoker and fuel feeder speeds 
Pulverizer speed 
Pump speed 
Fan speed 
Steam turbine speed 
Steam engine speed 
Variable speed motors 
Variable speed transmissions 





View of a Republic hydraulic type regula- 
tor for controlling boiler air flow, mount- 
ed on stand with power cylinder. 


REPUBLIC 
INSTRUMENTS 
AND CONTROLS 
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JREPUBLIC ‘Regulators 


Because They Meet These Four 


nt- 





Essentials of Good Regulation 









Republic Regulators 
can be made sensi- 
tive to changes of 
less than 0.002 of 
an inch of water. 


Republic power cyl- 
nders are available 
o meet the specific 
power requirements 
of any particular 
nstallation. 








SENSITIVITY 


The amount of change that is 
required in the quantity being 
controlled to effect the regu- 
lator is the measure of its 
sensitivity. For close, accurate 
regulation, a regulator must be 
sensitive. It must respond im- 
mediately to the slightest 
deviation from the predeter- 
mined setting or the controlled 
quantity may vary far beyond 
the permissible limits. 


POWER 


A regulator must have sufficient 
power to not only operate the 
valve or other control device, 
but also to overcome any acci- 
dental friction or sticking that 
may occur in any part of the 
system. Insufficient power will 
cause failure in operation. It is 
for this reason that regulators 
are made with different size 
power cylinders, the smaller 
sizes being used for small 
valves and the larger sizes for 
the larger dampers and louvers. 


7G 
Republic Regulators 
will meet any speed 
requirement up to 


one full stroke in 
2 seconds. 





The Republic stabil- 
izer will stabilize 
against any time 
lag in the operation 
of the equipment 
being controlled. 


Write for Data Book No. S-13 





SPEED 


The speed at which a regulator 
operates is an important factor 
in any control system. Any time 
lag between the variations in 
the controlled quantity and the 
operation of the control device 
to correct this variation, will 
produce an unnecessary error 
in regulation. A regulator, 
therefore, must be fast enough 
to follow the fastest load 
fluctuation. 


STABILITY 


Stability refers to the ability of 
a regulator to maintain its bal- 
anced position or to return 
immediately to a balanced po- 
sition if the controlled quantity 
is disturbed. There is always 
an interval between the time 
the valve or other control de- 
vice is moved and the time the 
controlled quantity changes in 
response to this movement. 
Unless a regulator is stabilized 
it will tend to “hunt’’ or over- 
travel causing unnecessary 
variations. 


Republic Flow Meters Co. 


a Chicago 47, Illinois 











2224 Diversey Parkway 
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RATING...SUPERIOR 


KaM 


e For unfailing performance in action, 
in spite of severe shock and vibrations 
... for unusual ability to resist oil and 
moisture .. . for high dielectric strength, 
progressive electrical engineers rate 
K&M Ebonized Asbestos as superior. 


K&M Ebonized Asbestos mounting 
material is not affected by rapid changes 
in temperature, nor will it crack, shrink 
or bulge. It is made of a combination of 
asbestos fibre, binding cement and insu- 
lating compound, molded under terrific 
pressure into strong monolithic sheets. 
It is uniform in density. It comes in 


standard or special “panel” finish... 
from Y” to 4 inches thick. 


Not only does K&M Ebonized Asbestos 
meet exacting requirements for electrical 
switchboards, but it is also ideal for bus 
bar runs, testing tables, cabinets, bench 
boards, compartment linings and many 
other types of electrical installations. 


Ebonized Asbestos is specially devel- 
oped to meet the technical requirements 
of Underwriters Laboratories, Inc. when 
built into an assembled unit. Nature 
made Asbestos... Keasbey & Mattison has 
been making it serve mankind since 1873. 


Photo 
Courtesy Frank Adam Electric Co. 
St. Louis, Mo. 


KEASBEY & MATTISON 


COMPANY - AMBLER + PENNSYLVANIA 
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a TURBO OIL IS FORTIFIED to prevent turbine rust and 
sludge. 


Here’s the first turbine lubricating oil to actually prevent 
sludging and rust. 


Especially fortified, this oil provides unusual oxidation 
stability, which prevents the formation of sludge, prevents 
emulsion-forming products—makes the oil last longer. 


Moreover, Shell Turbo Oil stops rust by adhering closely to 
the metal surfaces, keeping air and water away. And it does A 7/ p 
eee 


not foam. 


You'll be surprised at the economy of Shell Turbo Oil .. . Before changing over to Shell 


To get the facts, contact Shell Oil Company, eunehines at tre ne 
Incorporated, 50 West 50th Street, New cuit Euan dak sae 


York 20, New York; or 100 Bush Street, money in the long run. The 
S F ‘ 6.C lif 2 booklet above describes this 
an Francisco 6, California. Guiek, cnay spdcenied:c Baul Gie 


your complimentary copy. 
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Fig. Ie... . é , 
Ernst high and ‘low alarm col- “ €=—=—GLASS 
umn equipped: with: split-giand. ' 
Inclined: glass water: — f PACKING NUTS- 
split-gland gages are. adjust- 
able and can be set VERTICAL 
by eliminating top extension. 


wm om 


GAGE co. 


Itlustrates Vertical prismatic wo 
gage. Steam shows WHITE and 
ter shows BLACK. 


5.4 


W 


WATER LEVEL 
VISIBLE FROM 
BELOW 


LIVINGSTON NOU. 


as 
z 
» 7: 
mm 
well 
12, 
uw 
ine 
of 
z 
53 
e 
ft 
z 
1 
ial 


Fig. 83 


No. 5-High and Low alarm 

column with Vertical gage . 

and DCP type try cocks. Fig. 32 
Ilustrates Staridard Adjustable 
clined prismatic gage attached 
column, also super leakless try cod 


Fig. 85 it a 
Ernst Two-Gage ss S ae 
High and Low ie ie i 


alarm column 


fon Hoos: ond | | | STANDARD COLUMNS FOR 


Fee m8) OM PRESSURES UP TO 900 LB 


steel construction. pounds. 


—— FOR REPLACEMENTS ORDER —— sm SPECIAL COLUMNS FOR 


High Pressure at, round, and reflex - 
GAGE GLASSES ‘ obi re . rom mica shields ey GASHETS HIGHER PRESSURES 


supplied in all sizes 


poem Send for Descriptive Bulletin 














‘ 


Cendt WATER COLUMN & GAGE CO. Snscinanowce aa | 


Tel. Livingston 6-1400 





or 


Wenitiecatnes ator 


All designs of steam generators for any required The combination of Edge Moor engineering and 
capacity and up to 900 lbs. drum pressure are com- . manufacturing control insures the ultimate in mod- 
pletely engineered and built at Edge Moor. ern power plant construction. 


STEAM GENERATING EQUIPMENT Ped oOo 
BRANCH OFFICES: NEW YORK 20, N. Y.: 30 ROCKEFELLER PLAZA . 
CHICAGO 2, ILL: ONE NORTH LA SALLE STREET MAIN OFFICE: EDGE MOOR, DELAWARE 
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Stoker i in a boiler which ane er oe bed newer’ 


SE POLE FT RL SE LS 


ma eee a eet aria ed 


Former Iron Fireman 
Stoker Pneumatic Spreader Stok 





AVERAGE 31,500 Ibs. per hour 40,000 Ibs. per hour 
MAXIMUM 36,000 Ibs. per hour 50,000 Ibs. per hour # 
ANNUAL COAL COST $95,300 ' $76,940 
MAINTENANCE PER YEAR $1,700 $150 


STEAM PRODUCTION 





Iron Fireman saves $19,910 a year in fuel 
and maintenance, a cut of 20.5%, while 
increasing average steam production 27%. 


Mr. A. S. Barker, Kieckhefer’s Chief Engineer, lists other advantages in 
addition to lower steam costs. Says Mr. Barker: “The Iron Fireman 
stoker responds much more rapidly to the demand for steam than the 
former stoker. Also, we have noticed a considerable reduction in ash pit 
losses. On January 11, 1945, another Iron Fireman spreader type stoker 
was installed under our No. 5 boiler. This is operating very efficiently and 
satisfactorily. In the near future we expect to equip another of our boilers 
with the same type stoker. We have found that our outage time has been 


A. S. Barker, chief engineer 
Kieckhefer Container Co. 


September, 


greatly reduced, which has increased our over-all boiler efficiency.”’ Mr. 
Barker attributes Iron Fireman’s low maintenance costs to the fact that 
there are no mechanical parts exposed to furnace temperatures. 


al Duty 
umatic Sp reader 
» Stokers | 
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Typical Iron Fireman Pneumatic Spreader installation 


in bent tube type boiler. This model feeds direct from 
main bunker, eliminating manual coai handling or 
mechanical coal conveying systems. Forced draft air 
supplied by separate fan unit, not shown. 


THE IRON FIREMAN 
PNEUMATIC SPREADER STOKER 


meters steam size coal from hopper or main coal 
bunker to transfer housing, where coal is picked up 
by pneumatic conveyor and delivered to furnace. 
The conveyor nozzle accurately spreads the larger 
particles of coal over the entire grate in a shallow, 
uniform fuel bed. The preheated fines burn in sus- 
pension, reducing the cinder carry-over and greatly 
improving the combustion efficiency and responsive- 
Ness, as compared with other stokers which do 
not preheat fuel. 


Power plant of the Kieckhefer Container Co., Deiair, N. J., which equipped 
one boiler with an Iron Fireman stoker in 1941 and is gradually adding others. 


There is an Iron Fireman for every 
Industrial Firing Need 


Iron Fireman stokers have served American industry for more than 20 
years, having been successfully applied to almost every conceivable type 
of firing job, in many thousands of installations. There is an Iron Fireman 
for every firing need. 

Iron Fireman advantages include: 1. More efficient combustion, which 
cuts fuel consumption; 2. Ability to burn low grade coals efficiently; 
3. Backing of a thoroughly competent and experienced engineering staff and 
service Organization, which insures correct installation and effective 
maintenance; 4, Automatic controls which regulate fuel and air to the 
steam demands and maintain high efficiency and uniform steam pressure 
over the full load range. . 


FREE SURVEY. Iron Fireman’s nation-wide sales, service and engineering 
organization will upon request make a survey of your boiler room, in 
conjunction with your own engineers if you so desire. This survey will give 
you valuable information on the efficiency of your plant, and will involve 
no cost or obligation on your part. For survey or technical literature write 
to Iron Fireman Manufacturing Company, 3850 West 106th Street, 
Cleveland 11, Ohio. Other plants in Portland, Oregon; Toronto, Canada 
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Cavitation-erosion ruined these blades. 
Especially designed to improve pump efficiency, 
this impeller was ruined by cavitation in less than 
four weeks. But the design was not abandoned. The 
eroded impeller was replaced with one made of a 
‘nickel alloy — ‘‘S’’ Monel, At last check, it was 
still in service after 214 years —over a 3000% 
improvement! 


A 5 MINUTE QUESTION AND ANSWER DIGEST ON CAVITATION-EROSION 


THE PROBLEM 


Q. What is meant by cavitation-erosion? 


A. Cavitation-erosion (or simply “Cavi- 
tation’) is the type of erosion caused by 
collapse of tiny bubbles in a liquid, with 
consequent hammering of the liquid 
against the metallic surface. 


Q. Where may cavitation be encountered? 


A. The inertia of a rapidly-moving li- 
quid makes it tend to continue in a given 
direction rather than to follow the con- 
tours of the metallic surface over which 
it is flowing. This may create voids. The 
rush to fill them causes the cavitation. 
In power plants, for example, it is a 
particularly destructive phenomenon. 


Q. Are these voids a complete vacuum? 


A. No, the space is filled with vapor 
from the liquid and with dissolved gases 
that may be present. 


Q. What causes the damage? 


A. When the voids collapse, there re- 
sults a pounding by the fluid comparable 
to the destructive force of tiny bullets 
impinging against the metallic surface. 
With thousands of voids collapsing every 
minute, the cumulative result is power- 
ful enough to cause deformation and 
fatigue, and to remove films which 
might inhibit corrosion. 


Q. How are cavitation and corrosion re- 
lated? 
A. Corrosion intensifies cavitation; and 
cavitation accelerates corrosion. Thus, 
a self-sustaining chain of destruction 
exists. 


Q. How does corrosion intensify cavita- 
tion? 
A. The roughened surface of a corroded 


metal affords greater opportunity for 
the formation and the collapse of voids. 


Q. How does cavitation accelerate cor- 
rosion? 

A. With many metals the initial cor- 
rosion rate is very rapid. However, the 
speed of the attack usually decreases 
due to the formation of protective films 
of the corrosion products. If these pro- 
tective films are removed by cavitation, 
corrosion proceeds at an abnormal rate. 
That is why use of corrosion-resisting 
metals and alloys is so important! 


THE REMEDY 


Q. What important factors govern con- 
trol of cavitation? 


A. Laboratory and field studies indicate 
that the most important factors are:— 
1. Proper design. 
2. Resistance to corrosion fatigue. 
8. Resistance to corrosion and free- 
dom from pitting. 
. Tenacity of protective films, and 
speed of new film formation. 


. Strength, hardness, and ability of 
a metal to withstand over-stress- 
ing and to distribute locally-ap- 
plied stresses. 


6. Susceptibility to strain hardening. 


7. Uniformity of grain structure. 


Q. Why is design so important? 

A. Poor design (inadequate streamlin- 
ing) has proved to be the leading single 
cause of cavitation. And, its effect is in- 
tensified by a high velocity liquid flow. 





Reprints of this advertisement are 
available upon request from 
The International Nickel Company, Inc. 








Q. Doesn’t this all boil down to develop- 
ing the best design and selecting the 
right metal? 


A. Yes! Both are very important and 
really interdependent. Sometimes a 
change in design will reduce cavitation. 
Sometimes, as in the impeller in the pic- 
ture, the same design in a different metal 
will provide the remedy. Consider both! 


Q. Design can be guided by skill and ex- 
perience, but how can one be guided in 
selecting the right metal? 


A. Past performance! Laboratory tests 
and field use have for years indicated 
that a group of high-nickel alloys should 
be considered wherever cavitation-ero- 
sion is a possibility. 


Q. What is this group? 

A. The corrosion-resisting INCO Nickel 
Alloys-— nickel, Monel, “K” Monel, “H” 
Monel and “S” Monel. Their resistance 
to cavitation has been amply demon- 
strated by their successful use to re- 
place other metals in high-speed pro- 
pellers, pump impellers, hydraulic 
valves, agitators and in similar parts. 


Q. Can INCO Nickel Alloys be used to 
build up parts that have already suffered 
cavitation-erosion? 


A. Yes, and this ability is a big help on 
many repair jobs. For example, deposi- 
tion of Monel or “K” Monel by arc-weld- 
ing is an excellent way to build up 
eroded steel parts. 


Q. How can more help be obtained on 
combating cavitation-erosion? 

A. The International Nickel Company, 
Inc. has compiled a large amount of in- 
formation on cavitation and will make 
all this accumulated experience avail- 
able to anyone who needs it. Write: The 
International Nickel Company, Inc., 67 
Wall Street, New York 5, N. Y. 
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u are definitely 


Deller Mise 


when you provide extra safety 
and efficiency through duplicate 
water level supervision . . . 











tte 4 a The Reliance Safety Team double check way means 

eo —s convenient frequent checks at boiler & control point 
N 

The cost is extremely small—in view of advantages gained— 

p- to make your water level indicating installation complete. You 
» ee. : aren’t likely to “shoot the works and hang the cost” as the 
nd | | ~ military forces have to do. So you’re not extravagant when you 
ey 3 _-, have sensible duplication in your indicating equipment. 
ic IF i Elie This Reliance double check gives assurance that boiler room 











ry ok A men have ample warning of unsafe or inefficient water levels; 

, , through sound when the Alarm Water Column whistle blows— 
through sight as EYE-HYE shows an accurate reading at all 
times, conveniently duplicating at control station or other re- 


e | : : mote point the reading of the boiler drum gage. 
/e { ‘ 
“ Retianc oy RELIANCE 
ig iil RELIANCE SAFETY TEAM RELIANCE EYE-HYE 
WATER COLUMN REMOTE READING 
kel i EQUIPMENT wy «WATER LEVEL 
H” 1 Hl nts) st INDICATOR 


The EYE-HYE is as 


Water Columns for all pressures, 
with and without alarms, and 
complete “trim equipment” have 
been the sole interest of Reliance 


EYE-HYE is a convenient auxil- 
iary that brings your water level 
reading to instrument panel or 
wall, showing exact indication 


soundly justified as a since 1884. Your requirements in a brilliant illuminated green 
to telephone extension. 7 : " ‘ 
red can be filled with Reliance Gage column. Its action is completely 

Valves, Gage Inserts, and Gage hydrostatic... dependable and 

on Illumination. accurate. 
)SI- 
Id- Write for full information about the Reliance Safety Team. 
up 
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TESTED | 


PD’), 


ba S 
She New Sarco No. 


FOUR STARS 

ON OUR E PENNANT 
TESTIFY TO SARCO 
PERFORMANCE 

IN THE WAR EFFORT 


\! Three important facts will emerge 
from the war effort—thrice recog- 
nized by the Army and Novy E: 


1. Both the capacity and accuracy 
of Sarco production have been 
increased by new methods and 


Sarco Bucket Steam Trap— 


equipment. , : for pressures up to 900 
: Ibs Bulletin No 350 


2. In the interim of four years, new devel- 
opments that were in the making have 
been pushed ahead. New Sarco traps and 
controls are now available. 


3. The urge for mass production of war material 
with high accuracy and speed has brought 
about new applications of Sarco products. The 


Sarco Float-Thermostatic 


result: modernization of your steam and hot Steam Trop Three ranges 
ence - —upto 2” and 200 pounds, 
water facilities can set your plant ahead by Bulletin No 450 


about ten years! 


A few reminders of Sarco Service are illustrated on 
these pages. Let's look at a few of the developments 
that will improve your product, speed your production 
and lower your fuel and metered water costs. Ask for 
the Sarco Hook-Up Book. 











ie 
Sarco 87—Low cost Trap- 
Control for tanks and out- 
door service. Bulletins 
250 and 550. 


Represented in Principal Cities 


SARCO COMPANY, INC., 475 FIFTH AVE.,NEW YORK | 
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EADY FOR PEACE 


Sarco TR-21 Temperature Fs 
Regulator for accurate, « 
reliable control of hot + 
woter and process work, ' 
Bulletin No. 600. 


> 


Sarco TR-40—Low cost 
Cooling Control for com- 
pressors, stills, degreas- 
ers, etc. Bulletin No 700. 


Sarco Water Blenders for 
showers, Diesels, brine 
and process work Bulletin 
No. 800, 


Sarco Electric Control— 
High accuracy, low cost— 
for olating, food, chemi- 
cal, heating .or cooling. 
Bulletin No. 1025. 


The well known Sarco No. 9 now 
has doubled capacity for the dis- 
charge of condensate or air! This 

means thermostatic efficiencies with 
the speed and power of a bucket trap. 


The Sarco Na. 87—a combination trap 
and control, is now available in many 
forms—for tanks—out-door heater lines, 

and many new applications. It costs little 
more than a trap—much less than most forms 
of control. 


Sarco TR-21 and KR-14 temperature controls. 
for liquids, air and gases have been improved— 
supplemented by a series of rigid stem controls. 


Sarco TR-40 Cooling Control is saving up to 50% 
of metered water on degreasers, stills, compressors, 
condensers and other cooling processes. 


Sarco Blenders, now available in three types, are 
saving heat, hot water and tempers, on showers, Diesel 
engine jackets, brine coolers and process work. 


Sarco Electric Controls have proven high accuracy on 
chrome plating, chemical stills, and food curing. Ask the 
nearest Sarco representative. 
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# ona ships disabled condenser 


saved J 5 days and ? 


R ECENTLY, a fully loaded ship 
carrying vital war supplies blew up a 
condenser shell just before sailing 
time. The shell was corroded beyond 
repair. By phone, the port engineer 
asked us to hop a train and look the 
job over. 


After an inspection of the unit, the 
port engineer asked how long the 
condenser repairs would take. Our 
man said, “About 96 hours, if we do it 
our way.” (Other organizations had 
previously estimated 30 days for the 
job.) The port engineer suggested 
that our man add a few days to his 
estimate to be on the safe side, and 
phoned the general manager for per- 
mission to give us the job. 


We immediately sent our own crew 
down, and within 5 days the ship was 
ready to sail. Our price for the job 
was $12,500. Two other concerns esti- 
mated 30 days for the project and 
quoted approximately $20,000. 


About a month Iater the general 
manager accidentally ran across our 
man and asked: “How in the blazes 
did you replace that big condenser so 
fast, and without dismantling the 
ship’s grating, skylights, ladders, etc.” 


HERE'S HOW WE DID IT 


Our man told him: “We chopped 
the old cast-iron water box into small 
pieces, made a temporary new one 
out of steel, built a new shell in sec- 
tions and used the old tube sheets 
and tubes. Incidentally, our price in- 
cluded a new cast-iron water box which 
is already delivered, so you can re- 
place the steel one we installed, at 
your convenience.” 


The general manager replied that, 
if it hadn’t happened right in his own 
yard, he wouldn’t believe such a con- 
denser could be repaired in so short 
a time. 


1500.4 


CaS 


Hints on Keeping Your 
Condenser in Fighting Trim 


Detect Weak Tubes by Shock Test 
— The 10-year-old Conseco Hydro- 
dynamic Shock Test destroys tubes 
ready to fall anyway. Frequently, 
less than ten percent of the tubes in 
large qui P 
but, unless discovered and removed, 
they will soon necessitate another 
shut-down and even major overhaul. 


a 1 





& 


Why not have a Condenser overhaul 
to detect and minimize condenser 
troubles before they happen — while 
your system is down for a general 
checkup? Condenser Service has 
seventeen years of know-how experi- 
ence in designing, building and serv- 
icing every type of condenser. 


| highly skilled, specially equipped service organization, ready for immediate 
action anywhere on the continent, backed by engineering and manufactur- 
ing facilities producing over 3,000,000 sq. ft. of heat exchangers annually. 
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S-A qe : | 
SKIP HOIST Hi 


* Drawing on their vast background of 
experience and their complete line of material 
handling units, S-A engineers met the needs of 
this power plant with the system shown. 

Previously ash was collected in dump cars on 
a basement track beneath the boilers. S-A recom- 
mended extension of the track, loading an S-A 
Skip Hoist to carry ash to an overhead tile stor- 
age silo, from which it can be spouted to cars or 
trucks. The result is an installation that eliminates 
an objectionable outside storage pile, eliminates 
rehandling and holds ash handling cost down. 

An S-A Skip Hoist like this one can be used 
for practically any bulk material—lump or fine, 
corrosive or abrasive. It can lift materials to 
heights with a minimum of supporting structure. 
It is simple in design, has a minimum of moving 
parts, and cuts maintenance to a minimum. 
Whether your bulk material handling opera- 
tions call for a skip hoist or any other equipment, 
call on Stephens-Adamson for a cost-reducing, Photo shows S-A Skip Hoist for raising ash to storage silo. 


time-saving in ion. Operation is semi-automatic, with-the hoist started, elevated, 
sins tin i stallation dumped and returned for a new load by push button control. 


—. 
STEPHENS-ADAMSON 


515 RIDGEWAY AVENUE, AURORA, ILLINOIS MFG> CO. LOS ANGELES, CALIF. x BELLEVILLE, ONT. 


Desiquers aud Mauupactarers of AAU “Jy per of 





DE LAVAL OIL PURIFIERS make possible to a maximum degree the one 
thing as important in prime mover lubrication as an adequate supply of 
proper oil—the means of maintaining that oil in “like-new” condition. 


B 4 C a 0 S € = De Laval a Purifiers ef- 


fect purification entirely by means of a con- 
stant centrifugal force. From the start of a 
run until the bowl is filled with dirt, the same 
centrifugal force acts on the oil. This “constant 
efficiency” feature assures a maximum removal 
of solid impurities or dirt . . . and the simul- 
taneous continuous removal and discharge of 
moisture leaves the oil so clean and dry that it 
is the finest protection any bearing or moving 
part can be given. 


The De Laval centrifugal helps maintain in 
any oil the properties given it at the refinery. 
... When oil is circulated on continuous by-pass, 
through De Lavals of proper capacity, it is puri- 
fied from three to four times daily. Either a 
De Laval Oil Purifier by itself, or in the case of 
turbines, a complete De Laval-Funk Process, 
will continuously keep the-oil so pure that fail- 
ures chargeable to impure*lubricating oii are 
entirely ruled out. 


@ Write for additional information. 


E LAVAL 





f ADVANTAGES OF DE LAVAL 
LUBRICATING OIL PURIFIERS 


Constant high purifying effi- 
ciency—without renewal of func- 
tional parts 
= 
Economical to operate 
* 

Remove both enemies of good lu- 
bricating oil performance: water 
and dirt 
@ 

Provide maximum protection to 
power units 
e@ 

Give long, trouble-free service 
e 
Lower maintenance costs 
e 


Maintain oil in condition most 
nearly identical with that of 
new oil 


e 
Self-draining purifier bowl makes 
for easy cleaning 





THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


| LUBRICATING OIL PURIFIERS 


September, 1945— POWER PLANT ENGINEERING — Chicago, III. 





jmpressen A POWER 
: 


put Be in his labors. 

to at m first instances 

Powe aiding at 

ubtedly the pe oe. 
mitive can 


er two 


UM ail of 2 PF 


ut still Ov 
jx-min 


sndustry- + 
erm indus 

_ mnclude data showing 
e - 


This book is not for sale...as far as we know, it does not exist. 


If it did, such a book would point out the types of work that can be 
“accomplished by several forms of motive power used by industry . . . the 
problems that can be solved better by one than by any other... the 
things that can be done by oly one of them ... and the still other jobs 
that require combinations of several powers. 

In the absence of such a book, we must all depend upon experienced 
engineers and manufacturers to advise us of the very latest practices in 
their particular fields. 

So if you are not thoroughly familiar with Compressed-Air Power... . 
what it is doing for others, and what it can do for you... get in touch 
with an Ingersoll-Rand Engineer. He knows Air Power and its appli- 


oe Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 





i OMPRESSORS - AIR TOOLS ROCK DRILLS - TURBO BLOWERS - CONDENSERS - CENTRIFUGAL PUMPS - OIL AND GAS ENGINES 
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HOW TO GET 


THE RIGHT PACKING COP 
FOR YOUR NEEDS 


@ee02eo0e00200808008088680808 0 @ 1 eeaenenens 


. 


Soe 
= wo wan une series ome 


Il. YOU FILL OUT 
THIS SIMPLE FORM = 

This simple data sheet can help you get ee 
increased packing efficiency. It supplies —— : or 
information from which Johns-Manville or i es 
moulds packing cups to meet your specific 
needs. In terms of reduced costs and longer 
packing life, it will pay you to make use 
of this easy-to-fill-out form, obtainable 
from your J-M Packing Distributor. 





2. WE TAILOR THE PRODUCT TO FIT THE JOB 


From this information, J-M Moulded Packing 
Cups are “‘custom-tailored,” moulded to your 
requirements in shape and size, as well as com- 
position. This may vary, depending on whether 
they are to seal against air, water, steam, oil, 
etc., or to operate against high or low pres- 
sures and temperatures. The result is a packing 
cup that wears longer and provides a positive 
seal with minimum friction on all types of 
hydraulic and pneumatic equipment. 

With these tailor-made J-M Packing Cups, 
you can be sure of getting the right packing... 
right in composition, size and shape for your 
needs. For further details write Johns- osu, 
Manville, 22 East 40th Street, New i | 
York 16, N. Y. m M4 


ur 








Johns-Manville 


THERE’S A DISTRIBUTOR NEAR YOU 
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CAN YOU ANSWER 
THESE 4 QUESTIONS? 


a 





1. How efficiently do your boilers or 
furnaces burn fuel? 


2. How accurately can your operators 
control fuel combustion? 


3. What have wartime overload conditions 


done to your fuel consumption? 











If you can’t answer these questions, you can 
find your answers—in just a few minutes— 
with the Cities Service Industrial Heat Prover. 

This unique instrument, exclusive with Cities 
Service, registers quickly and continuously the 
per cent of oxygen and combustibles present in 
the escaping gases or in the furnace atmos- 
phere. Shows you how to burn fuel efficiently 
and economically. 


Invaluable for checking furnace atmospheres 
in the heat treatment of metals. 


_ This instrument represents just another con- 
tribution by Cities Service to wartime conser- 
vation of critical material. 


Take advantage of the free demonstration 
offer on your own equipment...at no obligation. * 


Mail this coupon today for further information 


Cities Service Ojl Co. 
Room 403, 70 Pine Street, New York 5, New York 


Gentlemen: Please send me further information on your free demonstra- 


#(Available only in Cities Service Market- tion offer of the Cities Service Industrial Heat Prover—at no obligation 
ing Territories East of the Rockies). 


; CiTIES SERVICE OIL COMPANY 


ARKANSAS FUEL OIL COMPANY 
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REG. U. S_. PAT. OFFICE 


Flexitallic C-G (Compression 
Gauge) gaskets illustrated are 
available for all temperatures 
and pressures including the 
2500 ASA flange standards. 


ON TO 1001 


ET PROBLEMS 


hen Flexitallie originated resilient spiral-wound gasket con- 

struction over a third of a century ago, working pressures ranged 

from 150 to 300 Ibs. Today, pressures of 1500 Ibs. (and even 

High or Low Temperatures 2500 Ibs.) are not uncommon. Extremely high temperatures and 


High or sane ements difficult conditions involving liquids, gases, or chemicals are 


. frequently encountered—yet, through a constant process of de- 
Liquids, — orChemicals = velopment, Flexitallic has solved each new problem as it arose 
Specifically designed for —and has anticipated many of them. No other company has 
actual working conditions concentrated research and engineering so fully on one type of 
€ 
All types and shapes for all | 998ket construction. None other can match Flexitallic in offer- 
pipe flanges and ing a service geared to the most exacting of today’s demands. 
pressure vessels 
Given the simple necessities of adequate seating surface 
and bolting, there is no gasket problem Flexitallic can't beat! 


T COMPANY e Sth & BAILEY STREETS @ CAMDEN, NEW JERSEY 


T — SPECIALISTS IN SPIRAL- 
NATORS OF THE SPIRAL-WOUND ey). 4 3 
ai A CENTURY 


WOUND GASKETS EXCLUSIVELY FOR OVER A THIRD OF 
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"F&E” SERIES 


Powerful and positive in action, the Series 70-E 
Stoker with the “F & E” patented Electro-Hydraulic 
Drive will dependably feed and burn coal sufficient 
to generate up to 40,000 lbs. of steam per hour. 


Recognized as the most simple and flexible . . . the 
most rugged and dependable stoker drive ever de- 
veloped, the “F & E”’ Electro-Hydraulic Drive is 
trouble free under every fuel feeding condition. All 


working parts are fully enclosed and operate in oil. : 


No pipes, valves or fittings to leak or give trouble. 


No gears, ratchets, shear pins or complicated mechan- 
ism to break down. “F & E” features include the 
interval timer governor that regulates Full Stroke, 
Full Speed ram action so--esséntial to dependable 
steam generation. Result—uninterrupted sure-fire 
performance at all times! 


Investigate ‘“‘F & E’’ Stokers—check into the “F & E” 
combination of six engineered features that assure 
you dependable, sure-fire production of steam for 
your requirements. 


FLYNN & EMRICH CO. 


Established 1842 
HOLLIDAY & SARATOGA STREETS, BALTIMORE2, MARYLAND 


Representatives in Principal Cities 


UNDERFEED STOKERS 


HYDRAULIC DRIVE AND-STEAM DRIVE FOR BOILERS PRO- 
DUCING 10,000 TO 40,000 LBS. OF STEAM PER HOUR 
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“AND NOW THERE ARE THREE—” 


200,000 Ibs./hr. Cochrane De- 


NATIONALLY known 
manufacturer of a famous 
line of food products early in 
1931 installed a Cochrane De- 
of 200,000 Ibs./hr. 


capacity to take care of their 
Pp 


aerator 


feedwater requirements. In 
1933 they found their evapora- 
tion rate running higher than 


the capacity of the Deaerator, 


and ordered a second Cochrane 
unit of 200,000 Ibs./hr. which 
was connected in parallel with 
the first. These units functioned 
with customary complete Satis- 
faction, but in 1943, with the 
natural expansion of the busi- 
ness, the evaporation was found 
to be running well above 


400,000 Ibs./hr, So another 


aerator was installed and the 
three units operate in parallel, 
giving a total heating and 
deaerating capacity of 600,000 
Ibs./hr. The repeated purchase 
of Cochrane Deaerators to keep 
pace with growing needs is a 
tribute to continuous, consistent, 


satisfactory performance. 


COCHRANE CORPORATION 3123 N. 17th ST., PHILADELPHIA 32, PA. 


COCHRANE 


SOFTENERS - DEAERATING SOFTENERS - DEAERATORS - METERS - STEAM SPECIALTIES 
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: oped and first successfully used by Springfield! . It stands to reason that it is wise 


buying to investigate the products 
of a company that has so consist- 
ently pioneered sound develop- 
ments which have brought big ad- 
vantages to boiler users. 





We have no hesitation in saying 
“Compare a Springfield” point for 
point with any boiler. Write today. 


SPRINGFIELD BOILER COMPANY 


1951 E. Capitol Avenue 
Springfield, Illinois 





J 








WW eX-We veKolol-yyeMog ey o)b(oreds (oye Me) Mote (=) -) (-Loity CoM] (21-31 
headers for marine boilers has been devel- 
oped exclusively by Springfield! 





These beautifully designed, poweroperated elevator doors replaced old-fashioned grille work. 


ELEVATORS NOW DO THE WORK OF 





The Michigan building in Detroit 
which appreciates the advantages 
of Otis Elevator Modernization. 


Partial view of the penthouse 
machine room after Otis Mod- 
ernization, 


In the Michigan Building of Detroit, 
modernization of the elevator plant by 
Otis has’ resulted in marked improve- 
ments in elevator service and worth- 
while savings in elevator operating costs. 


Here’s the story: . 


Originally, this building contained five 
Car Switch Gearless Elevators with open 
grille fronts and manually operated 
doors. All five of these elevators had to 
be operated at full capacity to handle the 
building traffic. 

But, after being changed over to Otis 
Peak Period Signal Control, only four 


elevators were required to handle the | 
traffic during busy periods. During slack 
periods, only three cars were required. 

This is only one interesting example 
of the benefits of Elevator Moderniza- 
tion by Otis. 

Whether your problems of vertical 
transportation are in Office Buildings, 
Department Stores, Hotels, or any other 
type of building, your Otis representa- 
tive is ready to discuss modernization 
plans with you or your Architect. 

For the finest in vertical transporta- 
tion tomorrow, call your Otis represen- 
tative TODAY. 
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BAILEY CONTROLS 
Save Money. 


FUEL 


1. Average saving as reported by users is 5%. 


2. Waste fuel automatically used when available by 
Multi-Fuel firing. 


3. Flexibility of control simplifies switching to most 


economical fuel. 


MAINTENANCE 


1. Furnace wall repairs reduced by limiting maximum 
furnace temperature through close control of ex- 
cess air. 

2. Slagging of heating surfaces reduced to a minimum 
by accurate control of excess air. 

3. Feed water pumps protected at low ratings by 
automatic by-pass control. 

4. Possible damage to turbine from water carry-over 
avoided by feed water control. 

5. Damage from excessive steam temperature avoided 
by proper control of excess air and superheat. 

6. Burning of tubes insured against by proper con- 
trol of feed water and excess air. 


AUXILIARIES 


Power required by fans is less since control con- 
tinuously operates on minimum allowable excess air. 
Power for feed pumps may be reduced through 


control of excess pressure by pump speed. 


STEAM USE 


1. Maintains Prime Mover efficiency by supplying 
steam at design pressure and temperature. 

2. Improves process operation by controlling flow, 
pressure and temperature: 





BAILEY METER COMPANY 


1040 IVANHOE ROAD . e ° CLEVELAND 10, OHIO 


Contriols Steam Planta 
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These Yarway Impulse Steam Traps, installed on 
an Atmos Smokehouse at Gold Medal Packing 
Corp., Utica, N. Y., are but two of many Yarways 
doing an excellent trapping job for them on 
cookers, smokehouses, and hot water heaters. 


Why is this company enthusiastic about the per- 
formance of Yarway traps? Just this... With 
Yarways on the job equipment gets hotter, sooner 
nak we stays hot! When the condensate load is 
heavy, Yarways discharge continuously until lines 
and jackets are cleared. Then when the equipment 
reaches working temperature, discharge is inter- 
mittent, keeping it at peak efficiency. 

Yarways have but one moving part—a small stain- 
less steel, heat-treated valve... no floats, buckets, 
bellows or diaphragms. The trap body is mach- 
ined from cold rolled steel bar stock and cadmium 
plated ... rugged, built to est. 

Straight-through piping and small size simplify 
installation and maintenance. Already, over 400,000 
Yarways have been purchased. Frequently it costs 
no more for new Yarway Impulse Steam Traps 
than to repair old type traps. See your local Mill 
Supply Dealer or write for Bulletin T-1739 


Have you seen "There Is An Engineering Reason''—new 30- 
minute color and sound motion picture with Lowell Thomas 


YARNALL-WARING COMPANY speaking? Now available for group showings. Ask for details. 
114 MERMAID AVENUE, PHILADELPHIA 18, PA. 


YAR WAY IMPULSE STEAM TRAP} 
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WHAT LEADERS SAY 








Lots of Enterprise, Free and Independent 


By HENRY A. WALLACE 


Secretary of Commerce of the United States 


HAVE BEEN 

called a lot of 
things: a planner, 
a dreamer—in 
fact, it’s amazing 
what I’ve been 
called. Not many 
people remember 
to call me a busi- 
ness man. Yet I 
have been in busi- 
ness for many 
years — in fact, 
right up to the 
time I became 
Secretary of 
Agriculture. 

Today, as Secretary of Commerce, 
I face the job of utilizing my own 
experience,’ along with the expert 
knowledge of others, including the 
business fraternity of the country, to 
help bring America to new levels of 
prosperity. As everybody knows by 
now, I believe in full employment. 
The aim of full employment is total 
prosperity in peace as well as in war, 
not only for the industrial worker and 
- the farmer, but for the business man 
as well. The general aim is to bene- 
fit all segments of the population. It 
boils down to the necessity for in- 
creased production and efficient dis- 
tribution. If everyone who works 
produces more and his product flows 
through the distributive channels, 
there will be an increase in the stand- 
ard of living. 

Increased production delivers a 
three - way benefit—lower selling 
prices, larger earnings for manufac- 
turers and distributors, and higher 
earnings for workers and farmers. As 
long as the output per individual is 
low, the opportunity to improve earn- 
ings and the standard of living is 
meager. When there are few oppor- 
tunities open to the mass of the peo- 
ple, business as well as everyone else 
suffers. 

How can the Department of Com- 
merce help to realize this general 
aim? One way is to offer practical 
assistance to the smaller, independent 
business man. 

I am.a little leary about all the 
prevalent conversation about the 
“small business man.” His problems 
are too many times regarded like the 
weather: “Everyone talks about it but 
nobody does anything about it.’’ The 
Department of Commerce.can be a 
doer of specific things rather than an- 
other place where the “small business 
man” gets a good emis over and 
little else. 





neoPpEIght, 1945, The Institute of Busi- 
conomics. 


ness 
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The national future depends in large 
part on an ever expanding and more 
prosperous number of independent 
business men. Today that group suf- 
fers many handicaps. The smaller 
independent business man isn’t organ- 
ized into a national association of rep- 
resentatively large membership. On 
government problems, of which there 
are so many in these days, he has no 
one who can represent him in Wash- 
ington. He cannot afford to make any 
trips to Washington nor can he take 
the time from his business. He can- 
not hire expensive lawyers to speak 
for him. He can’t call up his Wash- 
ington branch office or his lobbyist 
and ask him to see So-and-So and 
get this-or-that done. 


He should have one central place 
in Washington where he can write or 
go with his problems. Right now 
there is no one door on which the 
small and independent business man 
can knock, where he will be wel- 
comed and given concrete help. The 
Department of Commerce is the log- 
ical place for the business man to 
come. In itself it has much of the 
desired information. 


In the valuable experience of the 
National Bureau of Standards, the 
Department has unparalleled sources 
of that technical “know-how” which 
has proved to be such a national asset 
in time of war. In this day of elec- 
tric power, electronics, synthetics and 
plastics, the independent business 
man must be able to get involved 
know-how information if he is to 
compete. He should also have de- 
tailed “dope” about cheap and effi- 
cient processes and he should know 
how to get access to patents which 
he wants to use. 


The distributor, who wants to par- 
ticipate in the prosperity coming out 
of full employment, also can get what 
he needs. The-Census Bureau is the 
greatest fact-finding and statistical 
agency in the United States. If the 
independent business man who wants 
selling information avails himself of 
the fund of information gathered by 
the Census Bureau, and adapted by 
us to his needs, he will have at his 
fingertips market research data com- 
parable to that of the biggest of our 
corporations. 


The Bureau of Foreign and Domes- 
tic Commerce is another case in point. 
It has made studies on various aspects 
of business problems over a period of 
many years. The business man, want- 
ing to know where he can go to get 
materials or what markets are in 
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need of products such as he has to 
sell, can get light on these problems 
from the Bureau of Foreign and Do- 
mestic Commerce. 


Remember I am talking about the 
realities of making a product, finding 
out how to sell it and to whom—with 
all the problems that involves, even 
including training of personnel and 
the correct way to figure costs and 
mark-ups. The area is big and so is 
the geography, covering not only 
business done in the United States 
but with the rest of the world. 


Foreign trade must be greatly in- 
creased to maintain full employment 
and prosperity inside the United 
States. We must buy from our neigh- 
bors, if we are to sell to them. The 
independent business man rarely has 
the finances or the staff with which 
to explore the lands of our neighbors. 
If he is not to forfeit the new oppor- 
tunity to the big fellows, already 
well entrenched, he must have quick, 
accurate and usable information. I 
propose that the Department of Com- 
merce be the avenue by which the 
business man finds the way to the 
markets in other countries. 


Many business men have had justi- 
fiable worries connected with the dis- 
position of the great surplus of goods 
which is accruing as a result of war. 
Recently the Department of Com- 
merce has been authorized by Pres- 
ident Truman to undertake the sale 
of a large part of this surplus. It 
should be understood that as far as 
the Department is concerned, our ef- 
fort will be to dispose of this so that 
it will get to the public through reg- 
ular trade channels wherever that is 
possible. We are determined that 
speculators will not gobble up all the 
supplies and we are going to be 
equally careful that big companies, 
through subsidiaries, will not get the 
material at the expense of the smaller 
man. : 


The best markets in the United 
States are those areas where the 
standard of living is highest. Busi- 
ness men, along with workers, do bet- 
ter in the busy manufacturing areas 
of New England than they do on 
Tobacco Road. Our best foreign mar- 
kets are with England and Canada 
because they, too, have been indus- 
trialized. The job is to get the whole 


, population onto that desirable level. 


Most of the business in the country 
is done today with about one third of 
the population. The market ought to 
be and can be 100 per cent of the 
nation. ¢ 
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ATOMIC ENERGY 
IS HERE 


The atomic bomb development and its implications for 
mankind ...A brief account of atomic research and the 
events which led to the launching of the “Manhattan 
Project” ... Factors involved in the plan .. . Difficulties of 
translating the results of preliminary experimental achieve- 
ments into large-scale production plants . . . Cooperation 
of scientists, companies, governments and universities 


by ye W , a Rinnai Editor, Power Plant Engineering 





HE EXPLOSION of the first 

atomic bomb at 5:30 a. m. (MWT) 
on July 16 in the desert lands 120 
miles southeast of Albuquerque, New 
Mexico, was the beginning of a new 
era in this world—the era of Atomic 
Energy. Terrific as the actual explo- 
sion was, it was small, perhaps, in 


comparison to the mental explosion 
it created in people’s minds through- 
out the civilized world. The news of 
it traveled all over the world in a 
matter of seconds, and in countless 
thousands of newspapers and over 
other countless radio stations, the ter- 
rifying implications of the discovery 


Fig. 1. The Clinton Engineer Works near Oak Ridge, Tennessee. This is an air view of 
the first of the three giant production plants involved in the production of the atomic 
bomb. (Acme photo) 


were made manifest. Simultaneously, 
with the announcement of that test 
explosion came the news of the drop- 
ping of such a bomb on Hiroshima 
in Japan at 6:24 p. m. (EWT) on 
August 5. The awfulness of the de- 
struction caused by the bomb on 
Hiroshima and the one three days 
later on Nagasaki is only, now, be- 
coming known. These two bombs are 
reported to have caused 480,000 cas- 
ualties. According to Japanese broad- 
casts at the time of this writing, the 
bomb which fell on Hiroshima killed 
or injured 160,000 persons and left 
200,000 homeless. The bomb which 
hit Nagasaki on Aug. 9 left 120,000 
casualties. 

What this release of atomic energy 
means in terms of a weapon of de- 
struction needs little discussion, in- 
deed, there are no words left to de- 
scribe its implications in this respect. 
The prospect of the development of 
much larger bombs of this type spells 
little short of the complete annihila- 
tion of the human race. Whether this 
force can be kept within bounds, 
whether it can be made into a threat 
to insure the end of all wars is some- 
thing that the politicians and the 
statesmen will have to decide but the 
prospects in this direction are dis- 
couraging. 6 

There is another aspect to this de- 
velopment and this, perhaps, is more 
important than the production of the 
bomb itself; that is the possibility of 
using atomic energy for power. For 
many years, ever since the vast forces 
which hold the atom together were 
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Fig. 2. A view of the Hanford Engineer Works near Pasco, 
Washington. (Acme photo) 


first made evident, scientists have 
dreamed of developing methods of 
using this energy for the benefit of 
mankind. It has been thought for 
years that if by some means science 
could succeed in unlocking these vast 
forces, a pound of ordinary matter, 
brick, steel, carbon, anything in fact, 
would release more energy than is 
contained in the chemical energy of 
thousands of tons of coal or oil. This 
has been the aim of a great deal of 
the atomic research that has gone on 
in the laboratories throughout the 
world during the last quarter of a 
century. 

There has been much speculation 
about this, some of it optimistic, 
much of it pessimistic. Until only a 
few years ago, there was good reason 
for pessimism, even among scientists 


because there had been little evidence’ 


of an actual release of energy in any 
of the atomic experiments. During 
the past ten years, however, the pic- 
ture changed. With the fission of 


uranium 235 (as explained in the fol- . 


lowing article) the amount of energy 
released was enormously greater than 
the energy required to produce the 
fission and this immediately gave 
scientists a renewed incentive for con- 
centrating study of the subject. In 
the course of bombarding uranium 
with neutrons, Dr. Hahn in Germany 
had found barium among the prod- 
ucts of the nuclear disruption. The 
fact that barium has about half the 
atomic weight of uranium led Dr. 
Meitner, an associate of Dr. Hahn, 
who subsequently moved out of Ger- 
many as a non-Aryan to consider the 
possibility that the slow-moving neu- 
trons used to effect the bombardment, 
had actually split the uranium atom 
in two nearly equal halves. If this 
were true, she calculated that the 
split released energy of the order of 
200 million electron volts, some 5 
million times -the energy evolved in 
burning an atom of coal. 


Upon her arrival in Stockholm in 
January, 1939, Dr. Meitner communi- 


cated the essence of her findings to 
Dr. Otto Frisch, a nephew of hers in 
Copenhagen who in turn reported the 
matter to Prof. Niels Bohr who was 
leaving for America tq work at 
Princeton with Dr. Einstein and at 
Columbia University with Dr. Fermi, 
a refugee from Italian Fascism in 
Rome. They confirmed Dr. Meitner’s 
conclusions experimentally and called 
a conference of scientists at Colum- 
bia to make plans for extending the 
researches. In the meantime, Dr. 
Frisch in Copenhagen also verified 
the experiment. 


This was the beginning. In Eng- 
land, other scientists took up the work 
and, undoubtedly, Dr. Hahn in Ger- 
many continued his researches for it 
was he who first found barium in 
the products of nuclear bombardment. 
Such progress was made that by the 
summer of 1941, it appeared that 
there was a reasonable chance that 
an atomic bomb could be produced 
before the end of the war. By the 
summer of 1942 the expanded re- 
search programs both in America and 
in England confirmed with surer and 
broader foundations the promising 
forecasts which had been made a year 
earlier, and the time had come when 
a decision had to be made whether 
or not to proceed with the construc- 
tion of large-scale production plants. 


‘Meanwhile it had become apparent 


from the preliminary experiments 
that these plants would have to be 
something like the vast scale produc- 
tion units described in the releases 
made public last month. 


Great Britain, at that period, was 
fully extended in war production and 
could not afford such grave interfer- 
ence with the current munitions pro- 
grams on which war operations de- 
pended. Moreover, Great Britain was 
within easy range of German bomb- 
ers and the risk of aircraft attack 
could not be ignored. The decision 
was therefore taken to build full- 
scale production plants in America. 

Here, the erection of the immense 


Fig. 3. The steam plant in one of the process areas at the Oak 
Ridge site of the Clinton Engineer Works. (Acme photo) 


plants was placed under the respon- 
sibility of Mr. Stimson, the Secretary 
of War, and the American Army Ad- 
ministration. The major practical ef- 
fort and virtually the whole of its 
prodigious cost fell upon the United 
States authorities who were assisted 
by a number of British and Canadian 
scientists. Canada provided a most 
valuable contribution because of the 
rich deposits of pitchblend which ex- 
isted in Canada and from which ura- 
nium is derived. 


In America, the project which had 
begun in New York City was carried 
out under the code name ‘Manhattan 
Project.” By December, 1942, it had 
outgrown the laboratory stage and 
operations were centered at three 
isolated plants. The first of these was 
on a 59,000 acre tract near Clinton, 
Tenn., 18 miles west of Knoxville. 
The town built for the workers is 
known as Oak Ridge and this: has a 
population of some 78,000. The sec- 
ond plant was the Hanford Engineer 
Works, located on a 430,000 acre 
tract, 15 miles northwest of Pasco, 
Washington. The town built there is 
called Richland and this has a popu- 
lation of around 18,000. Laboratories 
and test grounds were located at Los 
Alamos, New Mexico, near Santa Fe. 


In the original experimental work, 
it was found possible to produce fis- 
sion only in uranium 235. Since this 
isotope of uranium exists in natural 
uranium only in the proportion of 
0.7 per cent, the possibility of separat- 
ing enough of this isotope to work 
with was rather poor. In the mean- 
time, it had been found that plu- 
tonium, the transuranic element 
formed by bombarding uranium 238 
with thermal neutrons, also under- 
went fission and so attempts were 
made to produce plutonium by a con- 
trolled, self-sustaining, chain reaction 
process. 

By the fall of 1942 the first self- 
sustaining chain-reaction pile had 
been developed at the University of 
Chicago and on Dec. 2 it started 
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Fig. 4. This view is a picture taken during the construction of the huge, 4900-ton atom- 

smashing cyclotron at the University of California which played a prominent part in the 

researches which led to the development of the atomic bomb. This photograph was 
made as the job of winding the huge magnet was ‘begun. (Acme photo) 


operation. This was based on the 
lattice principle with graphite as the 
neutron-velocity moderator (slow neu- 
trons are necessary in the process) and 
with lumps or rods of uranium metal 
or uranium oxide as the reacting units. 
It was calculated that to produce a 
kilogram of plutonium a day, such 
a chain-reacting pile would evolve 
energy at the rate of from 500,000 to 
1,500,000 kw and this imposed a diffi- 
cult cooling problem, one that re- 
quired vast amounts of equipment. 

All this huge equipment and these 
vast operations, aimed at producing 
plutonium on a mass basis, was 
founded purely on laboratory experi- 
ments performed with scarcely half 
a milligram of plutonium available. 
In peacetime no engineer or scientist 
in his right mind would consider 
making such magnification in a sin- 
gle stage, and even in wartime only 
the possibility of achieving tremen- 
dously important results could justify 
such a move. The ends, however, 
seemed to justify the effort and so 
it was made. There was also the 
knowledge that the Germans were 
working on the process. There are 
rumors that one crude atomic bomb 
was dropped in France with disas- 
trous results to the Germans them- 
selves but this has not been checked. 
Only history will tell how close the 
race was but-it is probable that the 
enemy was on the right track and 
that we won the race by only a nar- 
row margin of time. 

How successful we were is attested 
by the results achieved at Hiroshima 
and Nagasaki. The whole project was 
one of wholehearted cooperation of 
individuals, companies and govern- 


ments. Never was so. vast and com- 
plex an undertaking carried through 
with less friction. Aside from the 
odd hundred thousand workers at the 
plants, thousands of scientists in Uni- 
versities throughout the entire nation 
pooled their efforts and knowledge. 
Chief among the Universities involved 
in the Manhattan Project, were, Co- 


lumbia, M. I. T., Chicago, Harvard, 
Princeton, Cornell, Minnesota, Penn- 
sylvania, Illinois, California, North- 
western, and California Institute of 
Technology. 

Among the companies engaged were 
M. W. Kellogg Co., Union Carbide & 
Carbon, Stone & Webster Engineer- 
ing Corp., H. K. Ferguson Co., Ten- 
nessee Eastman Co., E. I. duPont de 
Nemours & Co., etc. In fact the list 
of companies that participated in the 
work included practically all the lead- 
ing companies in American business. 
General Electric, Westinghouse, Allis- 
Chalmers, Harshaw Chemical, Inter- 
national Nickel, Chrysler, Davison 
Chemical and many others. Some 
companies constructed entire new 
plants just to supply the Manhattan 
Project. As was told in the news- 
paper accounts, the project cost 
around two billion dollars. 


While the general pattern of the 
atomic bomb is known from the work 
that had been done before 1942, its 
actual construction is still, of course, 
a military secret. Just what mech- 
anism is employed to set off the chain 
reaction is not disclosed in the Army 
report but several methods suggest 
themselves. It is known, for example, 
that the chain reaction in U235 can 
be started by velocity-moderated neu- 
trons issuing from beryllium as a re- 
sult of exposure to the alpha, beta 
and gamma rays of radium. Suppose, 
then, that a speck of radium is 
dropped on a small beryllium target 
in contact with the uranium; it is 
evident that the beryllium would in- 
stantly become a source of neutrons 
and these, after passage through a 


Fig. 5. Dr. Alfred O. C. Nier, 27 year old physicist at the University of Minnesota who 
first succeeded in isolating uranium 235. Dr. Nier is shown holding the tube of the mass 
spectrometer with which he effected the separation of the isotope U235 from natural 
uranium. This shows the spectrometer tube with a small furnace fitted at one end. The 
positively charged uranium ions are fed out of the furnace into the tube. The curve of 
the tube is adjusted for the mass of the particular isotope being separated. (Acme photo) 
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velocity-moderating compound, would 
set off the desired reaction in the 
uranium. Or, a lead shield could sud- 
denly be removed from the uranium 
compound to initiate the same action. 
The actual mechanism is compara- 
tively unimportant. What is impor- 
tant is that it has been accomplished. 

Now, as to the possibility of using 
this force in the production of power 
for useful purposes. Obviously, no 
one, probably not even those most 
elosely associated with the bomb de- 
velopment are in a position to pre- 
dict when, or if ever, this force can 
be applied commercially or econom- 
ically for peacetime purposes. Ura- 
nium; it must be remembered, is a 
comparatively rare element and the 
cost of separating the uranium 235 
or of synthesizing the plutonium may 
be such that the commercial use of 
the material may remain forever out 
of range. If history is any criterion, 
however, it would seem unreasonable 
to predict that despite the high costs 
at present, this thing is to remain 
forever out of our grasp. Comparison 
has been made with Dynamite and 
TNT; it is pointed out that the de- 
structive forces of these explosives 
have long been used but that they 
have still not been used for produc- 
ing electric power. This argument is 
not necessarily valid, however, be- 
cause while it is true that the ex- 
plosive force of TNT is enormous, 
yet when we compare the total avail- 
able energy in a pound of coal and 
a pound of TNT, we find that the 
pound of coal has a great deal more 
energy than the pound of TNT. It is 
merely because the energy in TNT is 
released in so short a time that it is 
so effective an explosive. A pound 
of uranium, on the other hand, when 
considered from the standpoint of 
atomic energy has many millions of 
times the amount of energy that can 
be released in the chemical combus- 
tion of a pound of coal or any other 
fuel, and for that reason it: may be 
quite possible to supplant the chem- 
ical energy of fuel with the atomic 
energy of uranium or perhaps other 
elements as well. The fact that fis- 
sion has been produced in uranium 
does not imply that the same result 
cannot be achieved with some of our 
more common elements. R. A. Mil- 
likan is reported to have predicted 
that the atomic bomb development 
will not have any influence whatever, 
either now or in the future, upon the 
power industry. In view of what has 
already been accomplished, it seems 
that this is a rather arbitrary asser- 
tion, one not justified by the steady 
trend of progress in atomic research. 

Already, it has been suggested that 
the controlled fission of uranium 
could be used to turn water into 
steam. This possibility seems quite 
within our grasp and if the supply 
of uranium 235 or plutonium can be 
made reasonably more abundant, 
even though the cost per pound is 
relatively high, the advantages of 


Fig. 6. A view at a cyclotron control board showing, left to right. Dr. John R. Dunning. 
Dr. R. T. Booth and Dr. A. V. Grosse, all of whom did much of the preliminary research 
work on the fission of uranium. (Acme photo) 


using such a form of fuel would be 
great. 

The role of the slow moving neu- 
tron cannot be overemphasized. Here- 
tofore all atomic bombardment ex- 
periments were carried on with the 
aid of huge equipment, cyclotrons, 
electrostatic generators, etc. As 
shown in one of the photographs ac- 
companying this article, the cyclo- 
tron at the University of California 
weights 4900 tons. 
mechanism involved in bombarding 
with slow moving neutrons is under- 
stood, such expensive electrical equip- 
ment is not necessary, at least as far 
as the atomic bomb is concerned. 

Uranium, it is true, is a very rare 
element but it is quite possible that 
with renewed interest in the product 
that new uranium bearing deposits 
will be found. As far as can be 
learned, much of the raw material 
used in the Manhattan Project came 
from the pitchblend deposits near 
Great Bear Lake in Canada which 


‘are rich in uranium content. In this 


country, however, there are consider- 
able deposits or carnotite and these 
also contain uranium. Carnotite is 
widely distributed and in certain re- 
gions this material shows the pres- 
ence of some 54 per cent uranium 
oxide. Carnotite is found in a num- 
ber of places throughout the world 
but none of the deposits have been 
exploited commercially because the 
pitchblend deposits in the Belgian 
Congo and in Canada were richer in 
uranium content and so the uranium 
market has been dominated by these 
two producing regions. With new, 
and improved means of extraction, 
however, it is quite probable that 
carnotite will become a future source 
of uranium products. Uranium, it 


Now, that the. 


must be remember is the mother of 
radium, therefore, all uranium depos- 
its contain recoverable radium and 
this fact must be taken into consider- 
ation when the economics of the situa- 
tion are involved. Because of its ra- 
dium content, uranium has already 
played an important part in the af- 
fairs of man. Now, that we have dis- 
covered how to release atomic energy 
in uranium the role the element may 
play in the affairs of man is a matter 
of conjecture but it is filled with tre- 
mendous possibilities. 

Ten years ago, even those engaged 
in atomic research would not have 
ventured to predict that an atomic 
bomb could be dropped on Hiroshima 
or any other place in this world in 
the year 1945, but it has been done 
nevertheless. Who is to say, then, in 
view of what has been accomplished 
in four years of intensive research 
and effort, that continued research 
and effort will not unlock the secrets 
of the energy in the atom so that 
they can be used in the production of 
electric power either directly or 
through the agency of heat? Suppose, 
for example, that in some fission 
process enormous quantities of atoms 
can be stripped of their electrons and 
that these electrons can be beamed 
into a collector feeding transmission 
lines. Such an electrical generator 
would render all existing power equip- 
ment obsolete overnight. Far fetched 
as such a supposition is today, it is 
not outside the realm of possibility. 
Long before that, however, there is 
an excellent possibility that atomic 
energy may find peacetime applica- 
tion through the medium of heat. 
Power engineers will do well not to 
ignore the Possibility of atomic hipaa 
Atomic energy is here. 
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Uranium 


and Atomic Energy 


An elementary treatment of some of the fundamental facts underlying 
the atomic bomb development. Most of these principles were well 
known as early as 1942 but they received little attention outside of the 
scientific world. Those who have not kept abreast of developments 
in atomic research will find this discussion helpful in obtaining a 
background against which to view the startling developments recently 
disclosed by the War Department. Beginning with a resume of the 
physits of the atom, it recounts some of the more important studies in 
atomic bombardment including an explanation of the process of trans- 
mutation and artificial radioactivity and then proceeds to a considera- 
tion of the fission process which is the basis of the mechanism of the 
atomic bomb. Finally, there is a brief discussion of the possibility of 
using atomic energy in the production of power. 


by , = W _ oo Managing Editor, Power Plant Engineering 





HE STARTLING DISCLOSURE 

of the development and use of an 
atomic energy bomb last month and 
the lifting of censorship on general 
discussion of atomic energy make it 
possible to consider the development 
in the light of what was known about 
atomic energy release before 1943 


| KILOGRAM (2.2 LB. NORTH POLE 
ELECTRONS 


when censorship was imposed. Con- 
trary to what the newspapers lead 
the layman to believe, a great deal 
was known about the general pattern 
for an atomic bomb development be- 
fore 1942. As early as 1939 the proc- 
ess of nuclear fission had been dem- 
onstrated. Fission is the term ap- 
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Fig. 1. If it were possible to isolate two kilograms of electrons and if these electrons 
were divided in two equal parts and each half placed at one of the poles of the earth, 
they would repel each other with a force of 195 million, million tons. (See footnote 1.) 


plied to the splitting of the nucleus 
of an atom. in approximately two 
halves. Before fission had been dem- 
onstrated, all atomic bombardment 
processes consisted only in knocking 
small portions off an atom or in syn- 
thesizing atoms by the addition of 
sub-atomic particles to existing atoms. 
By means of cyclotrons and other 
high-voltage electrical equipment, 
small charged particles such as pro- 
tons, deuterons, alpha particles, etc., 
could be accelerated to enormous ve- 
locities and thus made to collide with 
atoms of various elements. If these 
terms, protons, deuterons, etc., do not 
mean anything to you, don’t let it 
bother you just now, they will be 
explained later. 

Such atomic bombardment experi- 
ments shed a great deal of light on 
the structure of atoms and resulted 
in the realization of the age-old 
dream of the alchemists, transmution 
of the elements. In other words, by 
atomic bombardment processes it was 
possible to change the atoms of one 
element into those of another; for 
example, mercury could be changed 
into gold by knocking a proton out 
of the nucleus of an atom of mercury. 
The amounts of actual material in- 


‘ volved in such transmutation proc- 


esses were infinitismal but it was 
truly transmutation. Such transmu- 
tation processes do not always involve 
atom smashing; in many cases neu- 
trons or protons were added to the 
nucleus of an atom. Although the 
term atom smashing was used to de- 
note most of the early transmutation 
experiments the term transmutation 
is now used in a broader sense to de- 
scribe a change in the number of 
protons or neutrons in the nucleus. 
Basic Principle of Atomic Structure 
To make these matters clear to 
those who have not kept abreast of 
developments in the field of atomic 
research it is necessary to present 
some of the fundamental facts con- 
cerning the structure of matter which 
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have been uncovered during the past 
50 years. 

As is well known, all matter, that 
is all solid, liquid and gaseous mate- 
rial, is composed of atoms. For many 
years it was thought that the atom 
was the smallest unit in nature but 
as electrical science develoned, the 
atom itself was shown to be a com- 
plex system composed of still smaller 
elements. All atoms have been shown 
to be made up of a central portion 
called the nucleus and a number of 
other particles called electrons dis- 
posed in orbits around the nucleus in 
much the same way that the planets 
are disposed around the sun in our 
solar system. The electrons, like the 
planets, revolve around the nucleus 
at enormous speeds. 

All atoms are very small and being 
small they are also exceedingly nu- 
merous. A single glass of water con- 
tains some 20 million, million, mil- 
lion, million atoms, Naturally we 
cannot see atoms. Suppose, however, 
that a glass of water were to be 
expanded so that it would contain 
the entire earth; then each of the 
individual atoms would be about 
1-inch in diameter. If we examined 
these 1-inch atoms, however, it would 
be found that they consisted mostly 
of empty space, in fact we would not 
be able to see the particles of which 
the atom was made at all. 

To see anything in our atom we 
must again expand the scale. The 
glass of water must be made so big 
that the sun could be placed at its 
center as a tiny pin point, and that 
Mercury, Venus and the Earth could 
easily traverse their orbits around 
the sun with plenty of room to spare 
inside the glass. On this tremendous 
scale we would be able to see the 


individual particles which compose 
the atoms. A single atom of oxygen 
in the water, for example, would be 
a spherical object about 10 miles in 
diameter. Occupying this 10-mile 
sphere we would find 8 electrons and 
at the center a single nucleus. Each 
of the 9 particles would be about the 
size of a child’s toy balloon. 

If, now, we examined the nucleus 
itself it would be found to be a closely 
packed group of particles resembling 
a cluster of grapes. It would .consist 
of 16 particles of two types. There 
would be 8 particles called protons 
each having a positive electrical 
charge. In addition there would be 


Periodic Table of the Elements 


Fig. 2 (upper left). Schematic diagram of 
the hydrogen atom 


Fig. 3 (above). Schematic diagram of the 
atom of heavy hydrogen 


Fig. 4 (left). The helium atom has 2 protons 
and 2 neutrons in its nucleus 


8 other particles, called neutrons, 
having the same mass as the protons, 
but having no electrical charge. These 
protons and neutrons are very much 
alike, and when it is conducive to the 
formation of a more compact and 
stable nucleus, neutrons are actually 
capable of changing themselves into 
protons and vice versa. There appear 
to be no other particles aside from 
neutrons and protons in the atomic 
nucleus. Definitely there are no elec- 
trons in the nucleus. 

The number of protons in the nu- 
cleus determines the number of elec- 
trons in the orbits surrounding the 
nucleus. In the oxygen atom, having 
8 protons in the nucleus, there are 8 
electrons in the outer orbits. The 
electrons each carry a negative elec- 
trical charge of 1. Each proton car- 
ries a positive electrical charge of 1. 
Thus, the charges on the nucleus and 
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Be 4 
9.02 
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F9 





Mg 12 
24.32 





First ‘long 
period 


Even Series. . 
Odd Series. .. 


Ti 22 

47.9 
Ge 32 
72.6 


Ca 20 
40.07 
Zn 30 
65.38 


Se 21 

45.1 
Ga 31 
69.72 


Fe 26 Co 27 Ni 28 
55.84 58.94 58.69 





Second long 


period 


Even Series. . 
Odd Series... 


Zr 40 
91.22 
Sn 50 
118.7 


Sr 38 

87 63 
Cd 48 
112.41 


Y 39 
88.92 
Tn 49 
114.8 


Ru 44 Rh 45 Pd 46 
101 7 102.91 106.7 








Third d ong Even Series. . 


Odd Series. . . 


Ce 58 
140.25 


Ba 56 La 57 
137.37 138.9 








The Rare Earth Elements. 


Atomic Numbers 59-71 
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Hf 72 
178.6 
Pb 82 
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Th 90 
232.15 
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225.95 


Ac 89 














U 92 
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The number at the right of the symbol is the Atomic Number of the element, and the number Below.is the Atomic Weight. 
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Fig. 5. Diagram showing the formation and decay of radioactive phosphorous. Protons are indicated by red circles, neutrons by 
black circles. (From “Atom Smashing and its Applications to Medicine’ By Robley Evans, Electrical Engineering. June, 1941) 


the outer electrons balance each other 
in a neutral atom. 


Isotopes 

If we examine a number of oxygen 
atoms we will find nearly all of them 
alike, that is they will have 16 par- 
ticles'in the nucleus, 8 of them being 
protons and the other 8, neutrons. 
The atomic weight of the atom is de- 
termined by the total number of 
protons and neutrons in the nucleus. 
Thus the atomic weight of oxygen 
is 16. 

While practically all the’ atoms in 
a sample of oxygen would be found 
to be alike, we would find a few rare 
ones that contains 17 particles in the 
nucleus and also a few others con- 
taining 18 particles. Like the abun- 
dant normal type each of these nuclei 
contain 8 protons, hence the charge 
on the nuclei is 8 units and therefore 
they require 8 electrons in the outer 
orbits to satisfy the positive charge 
on the nucleus. Since the chemical 
properties of an atom are determined 
solely by the number and configura- 
tion of the electrons, these rare oxy- 


1The electrical charge of the electron 
and the proton are the ultimate electrical 
charges in nature—there can be no quan- 
tity of electricity smaller than an electron; 
an electron can never be divided. The 
electron is wrgeeen G We speak of its as 
a particle but actually it is probably a cen- 
ter of force. Since all electrons are alike 
and all being of the same polarity (nega- 
tive) they repel each other and with 
relatively great force with respect to their 
mass. Two electrons placed at a distances 
of 1 cm (% in.) from each other will 
repel each other with a force of 1.16 x 19-” 
dynes. This is an exceedingly small force 
in terms of ordinary units but when the 
size and weight of the electron is con- 
sidered, it is tremendous. An idea of the 
forces involved between electrons can per- 
haps be grasped from a computation of the 
force of repulsion between one kilogram 
(2.2 lb) of electrons located at each of 
the poles of the earth. Their separation 
is about 7900 miles or 12.7x 10" meters. 
The ratio of the charge to mass 


Qe 
Me 1 
Ss 
1.76 x 10% coulombs per kilogram. The 


force between two charges is given by 
the equation 
Q: Qe 


eo d? 
where eo is the permittivity of free space, 


t= 


1 
i. e. ——-——. Therefore, the repulsive force 
9x 10° 
between 2 kilograms of electrons placed 
at opposite poles of the earth, one kilo- 
gram at each pole is 


(1.76 x 10")? 





= 1.73x 10% New- 


‘= 
x (12.7 x 10")? 


9x 10° 
tons = 1.95 x 10" or 195,000,000,000,000 tons. 


gen atoms behave identically with 
those of the normal type. They are, 
therefore, called isotopes, that is, 
they have the “same place” in the 
periodic table of chemical elements. 
The atomic weights of these isotopes, 
however, is different from that of 
the normal oxygen atom, being 17 
and 18, respectively. It must be un- 
derstood that nearly all of the mass 
of an atom is concentrated in the 
nucleus. 


The simplest of all atoms is that 
of hydrogen, the lightest of all ele- 
ments.’ The atom of hydrogen con- 
sists of a nucleus made up of a single 
proton, surrounded by an orbit con- 
taining a single electron. A schematic 
diagram of a hydrogen atom is shown 
in Fig. 2. 

The next simplest atom is the atom 
of heavy hydrogen whose nucleus 
consists of 1 proton and 1 neutron. 
Again, since there is but 1 proton in 
the nucleus, there is but 1 electron 
in the outer orbit. Its properties, 
therefore are the same as those of 
ordinary hydrogen but the atomic 
weight is double that of hydrogen, 
namely 2. Heavy hydrogen is an 
isotope of hydrogen. The nucleus of 
the atom of heavy hydrogen is called 
a deuteron. 

The next atom in the scale of in- 
creasing complexity is the helium 
atom shown in Fig. 3. This consists 
of a nucleus having 2 protons and 2 
neutrons, surrounded by an orbit in 
which revolve 2 external electrons. 
The helium nucleus of 4 particles, 2 
protons and 2 neutrons, is of great 
importance in nuclear physics because 
it forms a highly stable subunit in 
heavier nuclei. It seems to be a build- 
ing block of which larger nuclei are 
made. In the spontaneous disintegra- 
tion of radium, for example, nuclei of 
helium are ejected from the nucleus 
of the radium atom at great speed. 
Under such circumstances the helium 
nuclei are called alpha particles but 
they are exactly the same as the 
nuclei of ordinary helium atoms. 


This then gives us the pattern for 
the atoms of all of the 92 elements 
existing in nature. If we list all the 
elements in the order of their in- 
creasing atomic weights and atomic 
numbers (the number of protons in 


the nucleus) it will be found that - 


éach atom has 1 more proton in the 
nucleus than the element immediately 
below it. And, each element will have 


exactly the number of external elec- 
trons as there are protons in the 
nucleus. 


Thus, we come, finally, to the 
uranium atom which has a nucleus 
consisting of 92 protons and 146 neu- 
trons, a total of 238 particles. Be- 
cause of the 92 protons the uranium 
atom also has 92 electrons around it 
in some 7 different orbits. This is 
the heaviest and most complex atom. 
Its 238 particles in the nucleus give 
it an atomic weight of 238 and its 
atomic number, of course, is 92. 


The periodic table of elements is 
shown in the accompanying tabula- 
tion. In this table the chemical ele- 
ments are arranged in 9 columns, 
beginning with helium in the 1st col- 
umn and ending with uranium on the 
last line in column VI. In each case, 
the atomic number of the element is 
given at the right of the symbol and 
the atomic weight below.2, The sym- 
bols in the first line refer to the 
types of hydrides and oxides formed 
and need not be given particular con- 
sideration here. In writing the sym- 
bol, the atomic number (number of 
protons in the nucleus) is usually 
written as subscript ahead of the let- 
ter representing the element, while 
the number representing the atomic 
weight, is written as an exponent. 
Thus, the atomic symbol for helium 
is written, He‘. 


It would be interesting to show 
how the number and configuration of 
the electrons of the various elements 
account for their chemical properties 
but since we are not concerned with 


2The periodic law or —_ system 
was enunciated about 1871 by a Russian, 
D. I. Mendeléeff. In this system, all the 
elements are arranged successively in the 
order of their increasing atomic weights 
and divided into eight groups, as shown 
in the accompanying table. hen Men- 
deléeff so arranged the elements, a repeti- 
tion of properties was observed, the ele- 
ments in each group having similar prop- 
erties. From 1 1898, several new ele- 
ments were discovered in the atmosphere. 
These were the inert gases or the Helium 
family. In modern tables such as shown 
here, these elements are placed in group 
O, therefore making a table of 9 groups in 
all, the last group having elements ar- 
ranged in triads having atomic weights of 
nearly the same value. Hydrogen does not 
fit into the periodic system. By means of 
this law, it was possible to predict new 
elements. In 1871, Mendeléeff actually pre- 
dicted the properties of three new ele- 
ments which he called Eka-aluminum, Eka- 
boron and Eka-silicon. In less than 20 yr., 
Mendeléeffs bold prediction was complete 
as all these elements were discovered an 

found to have almost exactly the proper- 
ties predicted for them. 
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chemistry this aspect of the subject 
will not be discussed here. Chem- 
istry has to do with the forces exerted 
by one atom upon another. In this 
discussion we are concerned with the 
forces that exist within the atomic 
system itself. 


Nature of Radioactivity 

To explain something about the 
forces that exist within the atom, it 
is necessary to explain briefly a few 
facts concerning radioactivity. Radio- 
activity deals with the properties of 
a special class of substances of high 
atomic weight of which radium, 
uranium and thorium are the best 
known examples. These substances 
possess the property of spontaneously 
emitting radiations and particles 
which will penetrate bodies opaque 
to visible light. The emission of these 
radiations and particles is the result 
of the disintegration of the atoms of 
the radioactive substance into a sub- 
stance of a lower order in the scale 
of atomic weight. 

The discovery of radioactivity dates 
back to 1896 when Henri Becquerel 
found that a compound of uranium 
affected a photographic plate even 
though the latter was wrapped in 
black paper. It was evident that radi- 
ation of some sort was issuing from 
the uranium. Later on it was shown 
that the same radiations were cap- 
able of discharging an electrically 
charged body whether electrified posi- 
tively or negatively. As a consequence 
of Becquerel’s discovery, Mme. Curie 
made a systematic investigation of a 
large number of chemical elements 
to determine whether any of them 
possessed the same radioactive effect 
as did uranium. It was in the course 
of these investigations that she dis- 
covered radium, which is some two 
million times more active than urani- 
um. Radium was extracted from 
pitchblend or uranite from which 
uranium is also extracted. 

Later on, it was shown that there 
were actually three different types of 
radiation or particles issuing from 
radioactive substances. There was one 
type which proved to be an x-ray of 
very high frequency. This was called 
the gamma ray. Next, there was the 
beta ray which was shown to be a 
stream of electrons. The third type 
of radiation also proved to be a 
stream of particles but in this in- 
stance the particles were alpha par- 
ticles, that is helium atom nuclei. 
Thus, it seemed that these radioactive 
substances were disintegrating par- 
tially into an element of very much 
lower atomic weight. This was the 
first time that anyone had ever ob- 
served the actual transmutation of 
one element into another. 

Another startling thing about the 
radioactivity process was the tremen- 
dous energy involved in the release 
of the alpha particles and the elec- 


3For a complete discussion of the nature 
of chemical action as related to atomic 
structure, see Electricity—What it is and 
how it ‘acts, Volumes 1 and 2, by A. W. 
Kramer. 


trons forming the beta rays. The 
alpha particles were shot out of the 
radioactive elements at enormous ve- 
locities, some of them moving faster 
than 12,500 miles per second and thus 
would allow them, if unimpeded, to 
go around the earth in less than two 
seconds. The energy of any swiftly 
moving nuclear particle is usually ex- 
pressed in millions of electron volts. 
The electron volt is the kinetic energy 
that an initially stationary electron 
acquires by moving through a poten- 
tial difference of one volt. The energy 
of the common alpha ray is about 
5,000,000 electron volts which is vastly 
greater than the kinetic energy ob- 
tainable by any known chemical or 
mechanical means. The energy of 
each atom in a high speed rifle bullet 
is less than 1/10 of an electron volt. 
Thus, the alpha particle which is 
spontaneously shot out of a radium 
atom has some 50,000,000 times the 
kinetic energy of the atoms in a rifle 
bullet. 


This manifestation of enormous 
energy gave the clue to the vast 
forces which hold the component 
parts of an atom together and it fur- 
nished the incentive for scientists to 
find some way of releasing and re- 
covering the energy of the atom and 
applying it to useful purposes. 

Subsequent investigation disclosed 
a great variety of new facts concern- 
ing the structure of the atom and 
many methods were evolved in at- 
tempts to “‘smash” the atom in recent 
years. At first, scientists tried to use 
the high speed alpha particles from 
radium and other radioactive ele- 
ments to bombard other atoms. To 
smash atoms more abundantly than 
is possible with alpha particles alone 
it is desirable to put simple atomic 
nuclei such as those of hydrogen 
(proton) and heavy hydrogen (deu- 
teron) into high speed motion. This 
can be accomplished by producing 
ionized hydrogen atoms, that is, hy- 
drogen nuclei, in a hydrogen arc, and 
then accelerating the protons or deu- 
terons so produced through a vacuum 
tube across which is impressed a po- 
tential of several million volts. Vari- 
ous types of electrical generators 
have been developed in the last 
twenty years for effecting such ac- 
celerations so that particles having 
energies above 10,000,000 electron 
volts have been easily available and 
in quantities far greater than could 
be realized in the alpha rays from 
all the refined radium in the world. 
The cyclotron is the most effective 
machine so far produced for acceler- 
ating electrified particles in this man- 
ner. 

Artificial Radioactivity 

Among the first of the interesting 
facts disclosed by such atomic bom- 
bardment experiments was the reali- 
zation of artificial radioactivity, that 
is, the transmutation of the atoms of 
common stable elements into unstable 
atoms exhibiting radioactive proper- 
ties. Thus by bombarding common 


salt it has been possible to produce 
radioactive sodium chloride. Such 
radioactive salt is exactly the same 
as ordinary salt, except that for a 
few hours it shoots forth rays and 
particles in the same way that atoms 
of radium do. For a short time the 
nucleus of the atom of salt is ren- 
dered unstable and then, upon emit- 
ting an electron or a proton, it once 
more becomes stable. 

To explain this in greater detail let 
us consider an atom of phosphorus. 
Phosphorus has an atomic number of 
15 and an atomic weight of 31. Thus, 
the nucleus contains 15 protons and 
16 neutrons. Also, there are 15 ex- 
tranuclear electrons but these need 
not be considered here. This atom is 
the only stable isotope of phosphorus 
occurring in nature. It is possible, 
however, to make an unstable type 
of phosphorus by adding 1 neutron 
to the nucleus. This can be done most 
effectively by bombarding ordinary 
phosphorus with deuterons. The nu- 
clear reaction which takes place is 
shown in Fig. 5. Here, it will be 
noted, a deuteron bombards a phos- 
phorus nucleus, combining with it 
momentarily to form an_ unstable 
nucleus with an atomic number of 
16 and an atomic weight of 33. This 
breaks up practically instantly with 
the emission of a proton, thus leaving 
the final heavy nucleus with 1 more 
neutron than is contained in the ordi- 
nary stable phosphorus. The new 
product is radioactive phosphorus and 
its atomic weight is 32. 

If now, we examine a list of the 
stable isotopes, it will be found that 
there is a stable configuration of 32 
particles in nature which is an iso- 
tope of sulphur. This has an atomic 
number of 16 which means that there 
are 16 protons in the nucleus. It is 
evident that if 1 of the neutrons in 
the heavy radioactive phosphorus pro- 
duced as just described, could trans- 
form itself into a proton, it could 
realize stability because the new nu- 
cleus so formed would be identical 
with one of the known stable isotopes 
of ordinary sulphur. This, in fact, is 
exactly what happens. One of the 
neutrons in the nucleus of the radio- 
active phosphorus changes into a pro- 
ton. The fundamental physical laws 
of conservation hold among the nuclei, 
consequently at the same time that 
1 unit of positive charge is created in 
the form of a new proton, one unit of 
negative charge also must be created. 
Thus, there is produced at the bound- 
ary of the nucleus a new electron, 
and this electron is fired away from 
the nucleus with great velocity be- 
cause of the excess of energy which 
is released from the nucleus as it be- 
comes more stable in becoming sul- 
phur. The rapidity moving electron 
is, of course, the beta ray. 

The radioactive phosphorus, like all 
other such artificially produced iso- 
topes has a comparatively short life 
before ,it spontaneously changes: into 
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Fig. 6. Diagram showing the transformation reactions in the transmutation of uranium 


238 into neptunium and plutonium. 


(Based upon 


“Uranium and Atomic Power” by 


De Ment and Dako Chemical Publishing Co., Inc., 1941 


sulphur. In a given quantity of such 
phosphorus, 35 out of every million 
nuclei undergo the spontaneous trans- 
formation into stable sulphur each 
minute. This means that half of any 
given stock of such radioactive atoms 
will remain unaltered for 14 days. 

The electrons which are shot out 
from the decaying radioactive nucleus 
have velocities nearly equal to that 
of light and their energies in the case 
* of radioactive phosphorus measure up 
to 1,700,000 electron volts. In their 
passage through matter these elec- 
trons collide with the atomic electrons 
of the atoms through which they pass 
and are slowed down and finally come 
to rest. 

This process of inducing artificial 
radioactvity in normal, stable atoms 
was discovered in 1934 by M. and 
Mme. Joliot-Curie, the latter, the 
daughter of Mme. Curie, the discov- 
erer of Radium. Naturally, it devel- 
oped a great deal of interest through- 


out the scientific world and soon, 


practically all of the commonly known 
elements had been rendered radio- 
active in this way. It immediately 
made possible a new and valuable 
method of medical diagnosis — the 
tracer method — which greatly pro- 
moted studies in plant and animal 
metabolism. 
Nuclear Fission 

In the meantime other interesting 
facts were being disclosed. In 1934, 
also, Professor Fermi and his co- 
workers showed that the very heavy 
elements, uranium and thorium, also 
are capable of capturing neutrons and 
becoming highly radioactive. Then, 
suddenly, came the announcement 
that Fermi had produced a new ele- 
ment—an element heavier than the 
uranium atom with an atomic num- 
ber of 93 and an atomic weight of 
239. This transuranium atom, so 
called because it had an atomic: num- 
ber and an atomic weight greater 
than the atomic number and atomic 
weight of the heaviest and most com- 
plex element found in nature, was 
shown had a life of about 23 minutes 
and then it spontaneously changed 
into still another atom with atomic 
number 94 and atomic weight 239. 


At the same time, other investigators 
demonstrated the presence of ele- 
ments of about half the atomic weight 
of uranium among the products of 
such bombardments. This latter fact 
was startling because it seemed to 
indicate for the first time, that 
atoms were actually being split into 
two approximately two equal parts; 
in other words, fission had been ac- 
accomplished. Remember, up to this 
time, small parts had only been 
knocked out of atoms with a great 
expenditure of. energy. Now, the 
atoms actually was being split. 

The news shot through the scien- 
tific world like an explosion. Other 
investigators repeated the experi- 
ments with the same results. All the 
isotopes of uranium, that is U234, 
U235, and U238 were investigated, 
and in April of 1940, Dr. Nier of the 
University of Minnesota and also Drs. 
Booth, Dunning and Grosse of Co- 
lumbia University succeeded in sep- 
arating sub-microscopic quantities of 
these isotopes by means of the mass 
spectograph. It was discovered that 
only the medium mass isotope, urani- 
um 235 was subject to fission when 
bombarded by neutrons. Uranium 
238 also absorbed neutrons but in this 
case it was transmuted to element, 
93 (289), 

The two transuranium elements, 
that is (93)239 and (94)239 were named 
neptunium and plutonium respec- 
tively. The reaction involved in the 
synthesis of these elements is shown 
in an accompanying diagram. It will 
be noted that one of the neutrons in 
the nucleus of the (93)239 changes 
into a proton with the expulsion of a 
(beta) electron, thus forming (94)239. 

The really startling discovery, how- 
ever, in these investigations was the 
fact that when fission occurred in the 
case of U235, the products of the fis- 
sion escaped with such violence that 
they traveled a distance of several 
centimeters from the target in which 
they were produced. This was evi- 
dence of enormous energy release— 
energies of the order of 200 million 
electron volts, which is equivalent to 
four trillion, six hundred billion cal- 
ories per gram of uranium! This is 


an amount of energy almost stagger- 
ing to. the imagination. Curiously 
enough, the release of this energy 
seemed to be accomplished only by 
bombardment with relatively slow 
moving neutrons, neutrons having 
kinetic energies less than 25,000 elec- 
tron-volts. Indeed, in some instances, 
it appeared that neutrons having only 
5 electron-volts of energy were capa- 
ble of producing fission with a conse- 
quent energy release of over 150 
million electron-volts. All of this in- 
dicated that the energies released in 
the fission of uranium are more than 
40 million times greater than released 
in the explosion of one molecule of 
TNT. ; 

The significance of these discov- 
eries was clearly evident to the scien- 
tific world as early as 1940. For many 
years scientists had thought about, 
and discussed the possibilities of uti- 
lizing the tremendous sources of 
power locked up in the atoms and 
now for the first time there was evi- 
dence that this energy could be re- 
leased. True, the amounts of energy 
involved in these experiments was in- 
finitesmal but the mechanism had 
been disclosed and all that remained 
was to find methods of performing 
the processes on a large scale. By 
1941 the nature of the transforma- 
tion reactions was known with a con- 
siderable degree of accuracy. When 
an atom of uranium 235 is split in 
the fission process, it forms at least 
two atoms of lower atomic weight. 
Thus, uranium may be broken up 
into boron, krypton, rubidium, etc. 
The process of fission is complex. 
The unstable particle formed by the 
capture of a neutron by a uranium 
235 nucleus bursts in one trillionth 
of a second into at least two atomic 
particles. In addition to the atoms of 
lower atomic weight formed, the proc- 
ess of fission is also accompanied by 
the ejection of many more fast-mov- 
ing neutrons than were captured. 
These neutrons can, in turn, effect 
fission in other uranium atoms which 
means that a chain reaction can be 
set up which will continue as long as 
there are any uranium atoms re- 
maining. Of course, the time element 
is such that such a chain reaction 
would take place instantly with ex- 
plosive violence. This, basically, is 
what takes place in the atomic bomb 
which has been developed as a result 
of all these investigations. 

Thus, as early as 1941, the pattern 
for the atomic bomb was reasonably 
well known. Both in this country as 
well as in England and also, no doubt, 
in Germany, the possibility of devel- 
oping an atomic bomb were widely 
recognized by scientists. The prin- 
ciple problem which remained to be 
solved was that of producing enough 
uranium 235 to make such bombs 
practicable. 

As indicated in a preceding para- 
graph, there are three common iso- 
topes of uranium, the most common 
being uranium 238. The other two 
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are U234 and U235. In any sample of 
uranium, 97 per cent of the atoms 
will have a mass of 238. Quantitative 
determinations show that for every 
139 atoms of uranium 238 there is 
one atom of uranium 235, also that 
there is only one atom of uranium 
234 in every 17,000 atoms of uranium 
238. 


As has been pointed out, Dr. A. O. 
C. Nier at the University of Minne- 
sota was the first to isolate a minute 
quantity of U235 and to prove con- 
clusively the fission of uranium. His 
method of separation of U235 was by 
means of the mass spectograph 
method which yielded an almost in- 
finitismal quantity, and was a very 
costly procedure; in fact to produce 
1 lb of U235 by this method would 
require some 75,000 years. Other 
methods were soon developed which 
yielded larger quantities. The ther- 
mal diffusion method for example in- 
dicated that the separation process 
could be speeded up by a factor of 
11,000. Even this method was slow, 
however, and even before 1942 a 
number of different methods of effect- 
ing separation were under investiga- 
tion. 

At best, however, the prospects of 
realizing workable amounts of ura- 
nium 235 was not encouraging. In 
the meantime, that is, while the work 
on U235 had been proceeding an im- 
portant discovery had been made. It 
was found that the new element, plu- 
tonium Pu 239, also was subject to 
fission by slow moving neutrons. As 
in the case of U235, when the nu- 
cleus of an atom of plutonium was 
bombarded by a slow-moving neu- 
tron, the nucleus of the plutonium 
atom split in two parts producing 
atoms of approximately half the 
atomic weight of the parent atom. 
Also, the split was accompanied by 
the release of enormous energy and 
additional free neutrons. Thus plu- 
tonium could be used in an atomic 
bomb in exactly the same way as 
uranium 235. 

This immediately offered new pos- 
sibilities. The prospect of getting 
large quantities of plutonium were 
much better than with uranium 235 
since the addition of a neutron to 
each atom of uranium 238 would re- 
sult in the formation of an atom of 
plutonium. Since there was much 
more uranium 238 than uranium 235 
in nature, it seemed that the solution 
to the problem lay in the use of plu- 
tonium. 

It was evident from the beginning 
that the large-scale production of 
plutonium would have to be accom- 
plished by a controlled, chain reac- 
tion process. Neutrons would have 
to be produced from as element such 
as beryllium and the speed of these 
neutrons would have to be reduced 
by a neutron velocity moderator of 
some kind before they could be ef- 
fective in transmuting U238 into 
Pu239. 

As early as the fall of 1942 an at- 
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Fig. 7. Illustrating the fission of uranium 235 by the addition of a neutron 


tempt had been made to build the 
first self-sustaining, chain reaction 
pile, designed on a lattice principle 
with graphite as the neutron velocity 
moderator and lumps or rods of uran- 
ium metal or uranium oxide as the 
reacting units. The reaction involved 
indicated great energy release, in 
fact, to produce a kilogram of plu- 
tonium a day, a chain reacting pile 
would evolve energy at -the rate of 
500,000 to 1,500,000 kw. 


So far, little has been said regard- 
ing the mechanism of producing fis- 
sion other than that it is done by the 
bombardment of the uranium atom 
by a.neutron—a slow moving neutron. 
The latter fact is of great significance. 
In most of the early work on atomic 
research the aim was to use ex- 
tremely high speed particles. In the 
early work the particles were usually 
charged particles, ie., protons or 
helium nuclei. The difficulty in using 
such charged particles is that they are 
repelled by the positive charge of the 
nucleus of the atom, and it is only 
when they are travelling at extremely 
high velocity that there is even a 
chance of them colliding with the 
nucleus of an atom. With the dis- 
covery of the neutron by Chadwick, 
however, the repelling force of the 
nucleus ceased to be a factor. The 
neutron carries no electrical charge 
and, therefore, it can approach the 
nucleus of an atom even at very slow 
speeds. 


This, then, provides a simple way 
of: setting off a chain reaction. Sup- 
pose we have a quantity of U235 or 
Pu239 suitably associated with a 
neutron velocity moderator such as 
graphite. Once a few slow-speed neu- 
trons were introduced into the mix- 
ture, the neutrons would cause fission 
in some of the atoms of U235 or 
Pu239 and in the fission process other 
neutrons would be liberated. After 
passage through the moderator ma- 
terial, these neutrons would produce 
further fission and so the chain reac- 
tion would continue. In such a mix- 
ture it would not even be necessary 
to provide the initial neutrons be- 


cause at any point on the earth’s sur- 
face enough neutrons are produced 
by cosmic ray action to initiate the 
process. 

The question, therefore arises, how 
could such a mixture of uranium and 
moderator be prevented from explod- 
ing before the desired time? Curi- 
ously enough, nature provided a very 
simple means which has to do with 
the size of the mass involved. Until 
such a mass of uranium and moder- 
ator reaches a certain critical size 
more neutrons escape from the sur- 
face than are produced inside and 
under these conditions the chain re- 
action will not sustain itself. Above 
the critical size, however, less neu- 
trons escape than are formed in the 
mixture and then the chain reaction 
proceeds. Further information on this 
phase of the problem will be dis- 
cussed in a subsequent article but it 
can be said here that this principle 
having to do with size was a vital 
one in the development of the atomic 
bomb. 

The principle involved in the action 
of the moderator in slowing up the 
neutrons is interesting. To slow up high 
speed neutrons it is merely necessary 
to make them travel through a com- 
pound containing hydrogen atoms 
such as water or paraffin. As will 
be recalled, the neutron has the 
same mass as the proton (the nu- 
cleus of the hydrogen atom). Thus 
the proton can absorb the greatest 
amount of the energy of a fast mov- 
ing neutron. To explain this more 
clearly, consider a moving billiard 
ball colliding with a stationary ball. 
If the collision is direct the stationary 
ball will absorb practically all of the 
energy of the moving ball and will 
travel at approximately at the same 
speed as the ball which hit it, while 
the latter will be stopped dead. If 
the same experiment is attempted 
with a billiard ball and a marble, 
even though the marble is set in mo- 
tion by impact, it can absorb only a 
small fraction of the energy of the 
billiard ball and the latter will con- 
tinue at practically the same speed. 
after the collision as it did before. 
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On the other hand, if the stationery 
ball were a cannon ball, it would 
scarcely move, while the billiard ball 
would bounce back in the opposite 
direction from which it came with 
practically the same speed it had 
before the impact. Thus it will be 
seen that the most effective energy 
transfer takes place when the two 
objects have nearly the same mass. 

This, then, is why water or paraf- 
fin is so effective in slowing up the 
high speed neutrons produced, say, 
by bombarding beryllium with the 
rays from radium. And this provides 
a method of controlling the action 
we have been considering. A small 
amount of radium, mixed with beryl- 
lium and embedded in a block of 
paraffin will suffice as a source of 
neutrons for bombarding uranium. It 
will be evident, however, that the 
neutron produced in the fission of 
one uranium atom must also be 
slowed up before they can be effec- 
tive in the fission of other uranium 
atoms and here, again, the use of 
water or other hydrogen compound 
suggests itself. 

This also suggests a means for uti- 
lizing the atomic energy in other 
ways than in causing the terriffic ex- 
plosive force witnessed in the atomic 
bomb. Suppose that a dilute mixture 
of uranium 235 could be immersed in 
water. Upon bombardment by slow 
neutrons, the entire mass of uranium 
would become incandescent by virtue 
of the heat released. This would turn 
the water into steam which could be 
used to run an engine or turbine. In 
other words, the uranium would serve 
as the fuel for making steam. In 
considering such a scheme a very in- 
teresting fact discloses itself. Unless 
such a process could be controlled it 
would not be of much use but it so 
happens that water in the form of 
steam does not slow up neutrons be- 
cause in the form of steam the oxygen 
and hydrogen atoms are very much 
farther apart than they are in the 
form of liquid water; hence as soon 
as the water in contact with the 
uranium turned to steam there would 
be a diminution in the fission process 
and it would not be accelerated until 
more water was added. 


These facts are of tremendous im- 
portance because it suggests an en- 
tire revolution in our power producing 
processes. It must be understood 
that only a very small amount of 
uranium would be required in such a 
process. A single pound of Pu239 or 
U235 would provide about as much 
energy as could be produced by burn- 
ing 2500 tons of coal. Thus, a single 
gram of uranium might heat an ordi- 
nary house for a period of an entire 
lifetime. An automobile, driven by a 
steam engine with the elimination of 
all gears and clutches, would be built 
at the factory and charged there with 
a gram or two of U235 and this would 
run the car throughout its entire life. 

At present no one can Say with cer- 
‘tainty that these things will be fully 


realized but the fact that the atomic 
energy has been attained in the 
atomic bomb makes all of them quite 
possible. Just how much a pound of 
Pu239 costs at the present time is a 
military secret but the very fact that 
enough of the material has been pro- 
duced to make the bomb possible 
makes it necessary that we give at- 
tention to these facts. The implica- 
tions of the development are so enor- 
mous that scarcely anything that 
arises in our imaginations can be dis- 
regarded. 

What has been considered in this 
article is mostly in the light of what 
was known in 1942. The actual proc- 
ess involved in the mechanism of the 
atomic bomb may be somewhat dif- 
ferent than that suggested but the 
basic principles discussed here, hold. 

The production of plutonium on a 
large scale was evidently the prob- 
lem of major importance which had 
to be solved in the course of the 
“Manhattan” project and no doubt 
much of the research, effort and per- 
haps most of the cost was expended 
on that phase of the problem. The 
project stands without question as 
the most magnificent in the whole 
history of science. To magnify an 
experiment that was based on the 
use of only a few micrograms of ma- 
terial into plants the size of those at 
Oak Ridge and Pasco required a de- 
gree of confidence and daring, the 
like of which has never been ap- 
proached in any field. That it was 
successful is eloquent testimony to 


the skill of the scientist and to the 
soundness of modern scientific meth- 
ods. If the politicians and the states- 
men could in even small measure, 
accomplish their function in society 
as well, the possibility of lasting 
peace in this world would be assured. 

Even if nothing more is accom- 
plished by the expenditure of the two 
billion dollars which the project cost, 
than the production of the two bombs 
dropped on Japan, the effort would 
be amply justified by the results it 
produced. ; 


As to the implications of the atomic 
energy release in the bomb upon the 
power industry, there is some dis- 
agreement. Some scientists do not 
believe that it can ever be applied in 
the .production of power for peace- 
time purposes. Others are much more 
optimistic. Prof. H. D. Smyth, chair- 
man of the physics department at 
Princeton University, says, ‘There is 
good prabability that nuclear power 
for special purposes could be devel- 
oped within ten years and that plenti- 
ful supplies of radioactive materials 
can have a profound effect on the 
treatment of certain diseases in a 
similar period.” 

The treatment here, has been, of 
necessity, somewhat sketchy but it 
will provide a background against 
which this development can be con- 
sidered. Further disclosures regard- 
ing the atomic energy development 
will be presented in future articles in 
subsequent issues. 





ATOMIC BOMBS 
AND THE FUTURE 
by D,. Clint Mle. 


Associate Director Westinghouse Research Laboratories 
East Pittsburgh, Pa. 


Se today is speculating 
on what the future of the atomic 
power will be, now that it has been 
revealed that the atomic bomb is a 
reality—a potent weapon in our hands 
which we all hope will end war among 
nations. We will then be faced with 
the opportunity to build a world or- 
der, and with the horrible prospect of 
man’s total annihilation as the alter- 
native which confronts us if we fail. 
From what has been said of the 
potency of this weapon, total annihi- 
lation seems to be no exaggeration of 
the consequences of a war in which 
both contestants started with a good 
supply of these bombs. 

It is evident that at present noth- 
ing more is to be told of the technical 
details beyond the sketchy accounts 
we have been given of the magnitude 
of the project, of the general nature 
of the first test in New Mexico and 
of the enormous potency of the new 


weapon. But we all must consider 
in sober earnestness some of the im- 
plications of the existence of this 
weapon. 

It represents a culmination of re- 
searches in atomic structure which 
have been carried on throughout the 
world during the past fifty years. It 
is important for us to realize the in- 
ternational character of these studies. 
More than fifty years ago the foun- 
dations of modern atomic science 
were laid in the discovery of the pe- 
riodic system of the elements by 
Mendeleef, a Russian, and Russian 
scientists in large numbers have dis- 
tinguished themselves in this field 
ever since. In the nineties the foun- 
dations of electronic science were 
initiated in England through the stud- 
ies of J. J. Thomson and a decade 
later by Ernest Rutherford, a New 
Zealander who pioneered in under- 
standing the fundamental nature of- 
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radium and natural radio-activity. In 
the early period France was repre- 
sented by Madame Curie, who has 
had a long line of distinguished suc- 
cessors, including her daughter, Irene 
Curie, and her distinguished husband, 
F. Curie-Joliot, who, I am told, se- 
cretly carried on researches on atomic 
power during the German occupation 
of France. There is not space here 
to give names; in the modern period 
since 1930 progress in this field has 
been made by Russians, Americans, 
English, Danes, Germans, Italians, 
Japanese and others. 


We in America have done some 
fine work in this field of which we 
have a right to feel proud. We have 
a right to feel proud in the spirit that 
we have been able to play a part in 
developing man’s growing mastery 
over the forces of nature, and in the 
faith that by us this weapon will be 
used righteously in the preservation 
and further development of freedom 
everywhere. But we have no right to 
feel the slightest tinge of prideful 
superiority over the scientists of other 
nations who have contributed so much 
to the background science of the 
atomic bomb. 

Although there is a natural con- 
tinuity about all scientific develop- 
ment, the decisive discovery which 
made the atomic bomb possible was 
made in late 1938 in Germany. It was 
not made by persons working with 
military objectives in view. It was 
made by persons who were engaged in 
fundamental research in physics and 
who were working in the spirit of free 
international collaboration that has 
characterized scientific progress in 
the modern period. The implications 
of the discovery were soon realized 
by physicists, throughout the world, 
but with the coming of war it became 
an important matter of national pol- 
icy in each of the countries that the 
work in this field be greatly, speeded 
up and that it be carried on under 
great secrecy. 

The basic discoverey was made in 
Germany, and the basic scientific 
facts were disseminated throughout 
the world before wartime secrecy pol- 
icies were established. Therefore, al- 
though we may not know in detail 
what is going on elsewhere, we know 
that the scientists of every country 
had at the outset an equal access to 
the basic facts. In Germany, in 
France, in Italy, in Russia, in Japan, 
in England, in America—anywhere 
where there are physicists in labora- 
tories it was possible for this work 
to go ahead. 

However, this was a big job and it 
took many men and vast industrial 
resources as well as basic scientific 
knowledge and understanding. The 
Anglo-American coalition has done it 
first and that is important and of 
immediate great value in the war. 
We not only.know how, but we have 
plant capacity and can produce atomic 
bombs. It is a great achievement 
scientifically and a great achievement 


industrially. It is almost inconceiv- 
able that so much has been accom- 
plished since January, 1942, when the 
large program was launched. 

But before we get too prideful 
about that, let us reflect that we do 
not know yet how near the Germans 
came to getting there first nor do we 
know what progress the Japanese 
have made. Yes, it is true, there are 
some first-rate scientists in Japan 
and a great industrial capacity there 
and in Manchuria, and we cannot dis- 
miss the possibility that they may be 
well along. 

We cannot assume for a moment 
that we will have an Anglo-American 
world monopoly on the use of atomic 
energy for more than a few years at 
the most. But even let us suppose 
that no one had hitherto started this 
work besides the Anglo-American 
coalition and the Germans, who are 
now under our control. We accom- 
plished this in less than three years at 
a cost of approximately two billion 
dollars. There is no denying that we 
have many first-rate physicists and a 
marvelous industry—just the right 
combination for this job. However, the 
other side of the picture is this: what 
we can do in three years, others can 
do in perhaps five or six years, espe- 
cially with the knowledge which 
everyone now has that it is not a 
gamble but that it surely can be 
done. As to the cost of two billion 
dollars, it must be remembered that 
only a small part of the figure rep- 


- resents research costs, the rest went 


for industrial plants for making the 
bombs. And it also must be remem- 
bered that the costs are high because 
of the inevitable waste associated 
with extreme urgency. For example, 
much money was spent following up 
simultaneously several alternative 
lines of investigation when, under 
peacetime conditions, only one at a 
time would be followed and solutions 
found without the expense of devel- 
oping all the alternatives. 

But finally it must be remembered 
that two billion dollars is not a very 
great sum of money in terms of 
budgets of major powers. It is, for 
example, considerably less than the 
loss to American investors on de- 
faulted German bonds which were 
floated between World War I and 
World War II. It is moreover less 
than 2 per cent of the national an- 
nual income when we operate our 
industrial plant at maximum capacity 
as we have been doing in recent years. 

I am not advocating that, therefore, 
we should freely tell all of the tech- 
nical results of our program. I am, 
however, making the point that we 
cannot assume that we shall have the 
military advantage of exclusive pos- 
session of this weapon for more than 
a few years. We must not develop 
a Maginot Line mentality in which 
the atomic bomb is our Maginot Line. 

Returning to the question of the 
cost, there is another point which is 
even more important than those al- 


ready made. It cost us two billion 
dollars to do the job the way in 
which we did it. And here I am not 
referring to the costs of multiple so- 
lutions of some problems nor of the 
costs of rush construction under war 
conditions as compared with more 
economical peacetime methods. I am 
rather referring to the fact that we 
do not know very much about this 
subject yet. We did the job in the 
way we saw we could, with emphasis 
on speed and without regard to cost. 

There may be vastly simpler ways 
of doing this than we have used. Al- 
ready, I suspect, a large part of the 
plants we have built are obsolete. 
We know so little about this subject 
that we do not know for sure that 
the making of atomic bombs requires 
the vast industrial plants which we 
have erected for the purpose. 

It is conceivable, for example, -that 
in the years to come some small group 
of Nazi scientists working in some 
remote haven, say in South America 
or perhaps in Spain, may find a way 
to do this thing with only small, in- 
expensive and inconspicuous equip- 
ment. That is one of the most im- 
portant reasons why we must con- 
tinue the most careful and thorough 
investigation of atomic physics and 
why we must set up a world order 
that really covers the entire world— 
one which does not leave us unaware 
of what is going on in any remote 
valley in Spain. With this power in 
man’s hands, world cooperation must 
come. It is peace or death. 

Let us recapitulate: 

(a) Man is now in possession of a 
new kind of energy source vastly 
more powerful than anything used 
before. 

(b) It is the culmination of a war 
effort, built on decades of free inter- 
national exchange of scientific knowl- 
edge. 

(c) While we produced the atomic 
bomb first, other national groups 
working independently may not be 
far behind right now. 

(d) It is a certainty that, spurred 
by the knowledge that the thing can 
be done, any major national group 
could, without aid from us, and with- 
out benefit of espionage, at least do 
what we have done within a few 
years. 

(e) Our knowledge of this field is 
very incomplete and it may be pos- 
sible to do what we have done in 
vastly simpler ways than the only 
way known to us at present. 

Therefore, 

(1) We must set up a world order 
including all peoples to make certain 
that atomic power is used only for 
peaceful purposes, and 

(2) We must continue intensive 
cultivation of fundamental research 
in atomic physics to the end that we 
may really know all about this tre- 
mendous new source of power so that 
we may apply it to useful purposes 
in the years of peace that lie be- 


fore us. — : 
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New Power Plant for Standard’s 


Primary function of plant to supply steam to refinery of Louisi- 
ana Division, Standard Oil Company of New Jersey .. . Rea- 
sons for design of various plant elements, methods of co-ordi- 
nating them .. . Electric power generation a by-product... No 
returns from refinery, hence plant requires approximately 100 
per cent make-up . .. Three gas-or-oil fired boilers supply up to 
750,000-lb-per-hr of steam at 650-psig, 750-F ... All steam sup- 
plied to refinery at 140-psig through 15,000-kw turbine or 650— 
140-psi reducing station or both in parallel ... Mississippi River 
water for make-up clarified and softened ... Condensing heat- 
ers produce high-quality service, chemical plant and desuper- 
heating water . . . Semi-housed plant construction . . . Genera- 
tion at 13,800-v, direct connection to refinery 13,800-v distribution 
system ... Part II will discuss the heat balance and operation. 


F OR SUPPLYING process steam at 
140-psi to a refinery, at the same 
time generating by-product electric 
power in an amount corresponding to 
the process steam demands, a new 
power plant, known as the SPLA 
Boiler and Power Plant, has recently 
been built by the Louisiana Division, 
Standard Oil Company of New Jer- 
sey at Baton Rouge, La. 


General Plant Characteristics 
Designed by Stone & Webster En- 
gineering Corp., the installation con- 
tains three 250,000-lb-per-hr steam 


Part I 


generating units and one 15,000-kw 
non-condensing turbine generator. 
Mixed natural and refinery gas or 
oil are the fuels burned. The three 
steam generating units together have 
a total continuous full load capacity, 
with either fuel, considerably in ex- 
cess of the maximum steam require- 
ments of the main turbine generator 
and steam-driven auxiliaries. How- 
ever, the principal objective of the 
plant is to produce process steam and 
the electrical output is in a sense a 
by-product, hence the normal rela- 
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tionship between boiler and turbine 
capacity does not hold in this in- 
stance. 

In general, the entire steam out- 
put, except the portion used by steam- 
driven auxiliaries, is available as 
process steam, after passing either 
through reducing stations or through 
the main turbine, which exhausts at 
process pressure, or through both in 
parallel. All steam is consumed by 
the refinery and no drips are re- 
turned, hence make-up is almost 100 
per cent. 
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Fig. 1. General plan of SPLA boiler 
and power plant at Baton Rouge 
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Baton Rouge Refinery 
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Fig. 2. Cross-sections of SPLA boiler and power plant, saataiaan ~~ 


The objectives underlying the de- 
sign of the plant are, in order of 
importance: (1) safety; (2) service 
reliability; (3) operating simplicity; 
(4) economy of critical materials; 
(5) low cost of production. In con- 
nection with (5), every effort was 
made to balance installation cost and 
maintenance expense to give lowest 
overall cost of steam and electricity 
consistent with the first three objec- 
tives. 

Outstanding Design Features 

As shown in the drawings and de- 
scribed in detail below, the outstand- 
ing features of the plant are: 


1. Generation of steam at 650-psi, 
750-F and use of non-condensing, 
non-extraction turbine generating 
electric power from this steam and 
exhausting it at 140-psi to process 
steam lines. Amount of generation is 
governed by steam flow required to 
maintain constant turbine exhaust 
pressure, any process steam deficiency 
being made up through a 600-to-140- 
psi reducing and desuperheating sta- 
tion. 
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tween them 
2. Operation with approximately 
100 per cent make-up, necessitating 
a water clarifying and softening plant 
of 100,000-gph capacity, treating Mis- 
sissippi River water for feeding the 
boilers. No drips are returned from 
the refinery. ‘ 


3. Feedwater heating system car- 
ried out in five stages involving wa- 
ter softeners, blowdown heat ex- 
changers, condensing heaters. 


4. Use of condensing heaters for 
producing high quality water for vari- 
ous plant services; desuperheating 
water supplied from these heaters, 
to prevent carry-over of solids to 
process equipment. 


5. Complete automatic combustion 
control system for boilers, with gas 
mixing control for natural and re- 
finery gas. 


6. Maximum use of steam turbine 
driven auxiliaries, all exhaust steam 
being used for feedwater heating. 


7. Pressure reducing and desuper- 
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one, Sepriton outdoors with covered pipe gallery and operating space 


heating station including 3 parallel 
circuits to give highest flexibility in 
handling steam flow variations in 
parallel with the main turbine, with 
precautions to prevent overpressure 
by shutting off fuel supply. 


8. Heat balance in which process 
steam production is the governing 
factor rather than power generation. 
Hence the heat balance is affected 
very little by the operation.or non- 
operation of"the main turbine;* but 
‘very much by the operations of aux- 
iliary drive turbines, condensing heat- 
ers, and of the desuperheaters 
through which process steam is sup- 
plied, to. prevent carryover into. re- 
finery process equipment. 


9. Generation of electricity at 
13,800-v and direct connection with- 
out transformation to the 13,800-v 
refinery electrical distribution sys- 
tem. 


10. Semi-housed construction of 


plant with boilers in the open, an en- 
closed pipe gallery and operating 
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Fig. 3. Curve of steam temporature variation 
at boiler superheater outlet, SPLA plant 


space between them, an enclosed tur- 
bine room and most of the water 
treatment plant installed out of doors. 

The basic cycle arrangement of the 
SPLA plant is shown in Fig. 6 while 
Fig. 8 (to be shown in Part-II in a 
later issue) shows a heat balance 
diagram for a typical high boiler and 
plant steam output. Under normal 
operating conditions, steam pressure 
in the main steam header near the 
turbine throttle is held practically 
constant by the automatic combustion 
control system. Steam temperature, 
however, will not be controlled and 
is expected to vary from 700-F at half 
load on the boilers to 750-F at full 
boiler output. Expected variation of 
steam temperature with load is shown 
in Fig. 3. 

Details of equipment are given in 
the accompanying list of equipment. 
A brief description of the principal 
features of equipment and some dis- 
cussion of the heat balance are given 
below. 


Steam Generating Equipment 


Steam is generated by three 20,750- 
sq-ft integral furnace boilers of stand- 


ard design, each equipped with a 
12,230-cu-ft completely water-cooled 
furnace. Each unit is equipped with 
six steam-atomizing, combination gas 
and oil burners located in the front 
furnace wall and firing horizontally. 
A 2,763-sq-ft inverted loop tube su- 
perheater is located in each unit be- 
tween first and second boiler convec- 
tion passes. No economizers are 
included. 

One regenerative type air pre- 
heater, mounted independent of each 
boiler, reduces flue gas temperature 
to 352-F at full load with gas firing 
while heating air for the burners to 
460-F. 

The boiler units are designed to 
deliver steam at the superheater out- 
let at 650-psig. General operating 
conditions are: 

Steam pressure at turbine throttle 
—600-psig min. 

Steam temperature at turbine 
throttle—725-F. 

Back pressure at turbine exhaust— 
140-psig. 

Steam pressure, superheater outlet 
—650 psig. 

Steam temperature superheater 
outlet—750-F max. 

Steam pressure, process lines—140- 
psig. 
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© AIR PREHEATER 
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Steam temperature, process lines— 
440-F. 


Tables I and II show expected per- 
formance of boilers and _ turbine- 
generator. 


Turbine Generator Equipment 


The main turbine unit is a non- 
extraction, non-condensing machine, 
designed for back pressure operation 
at approximately 141-psig when sup- 
plied with 600-psig, 725-F throttle 
steam. The turbine drives a direct- 
connected 15,000-kw, 0.8-pf, 18,750- 
kva, 3600-rpm, 3-phase, 60-cycle, 
13,800-v air-cooled generator, with 
direct-connected 80-kw main exciter 
and 2.5-kw pilot exciter. 

The turbine is equipped with an 
oil-operated adjustable back-pressure 
governor that admits steam to the 
turbine in sufficient quantity to main- 
tain a predetermined back pressure 
at the turbine exhaust flange, the 
electrical output of the machine vary- 
ing with the steam flow variations. 
A manually operated load limit valve 
is also provided to limit the steam 
admission to the turbine when it is 
on back-pressure control. A speed- 
responsive governor with a synchro- 
nizing device and an emergency gov- 


ernor set to trip the throttle at 11 
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Fig. 4. Detailed plan of SPLA plant at Gr. 
68.0, showing locations of principal equip- 
ment and auxiliaries 
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Fig. 5.. Detailed plan of SPLA plant at Gr. 
94.0, showing locations of principal equip- 
ment and auxiliaries 
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per cent above 3600-rpm are also pro- 
vided. The turbine has sufficient ca- 
pacity to develop full kva rating in 
the generator at unity power factor. 


Electrical Connections 

The generator is connected to a 
13,800-v metal clad withdrawal type 
switchgear having a double bus and 
a total of seven 1200-amp oil circuit 
breakers with an interrupting capac- 
ity of 500,000-kva. Three outgoing 
13,800-v feeders are connected to the 
refinery 13,800-v distribution system. 
The three feeders are led out of the 
plant underground to getaway pole 
structures about 150-ft from the 
power station. 

Power at 2300-v for station aux- 
iliaries is supplied by a 2000-kva sta- 
tion service transformer and fed 
through 2300-v metal clad oil switch- 
gear. An emergency outside source 
of 2300-v power is also brought to 
this bus. Power for 440-v auxiliary 
motor drives is furnished by two 300- 
kva station service transformers. De- 
tails of transformers and switchgear 
are given in the list of equipment. 

Before discussing the station heat 
balance, some details of the opera- 
tion of the water treatment and boiler 
feed systems is desirable, since one 
of the principal problems in this plant 
is to prepare almost 100 per cent of 
suitable make-up water for the boil- 
ers to convert into process steam for 
the refinery. 


Water Treating Plant 

The SPLA Water Treating Plant is 
of the two stage type with cold proc- 
ess accelerated clarifying equipment 
of the Spaulding type in rectangular 
concrete basins. The clarified water 
flows through heat exchangers in the 
power house to hot process deaerating 
softeners, for further heating, soften- 
ing, silica removal, deaeration and 
filtering. Each stage consists of two 


mee ome 


or more duplicate units to provide for 
continuous production of fully treated 
water. 

The net capacity is 100,000-gal-per- 
hr of processed river water at 248-F, 
not including steam condensed in heat- 
ing. 

Most of the equipment is located 
outdoors, including bulk storage bins 
and conveyors for four chemicals. 
Chemical feeders and control equip- 
ment are located in the chemical 
house along with electrical control 
and metering equipment, storage 
space for small lot chemicals and 
space for a small laboratory. 

Premixing of chemicals with in- 
fluent river water takes place in a 
6-ft diameter wood stave standpipe 
with flume connections to the clarifier 
basin inlets. Mechanical agitation and 
remixing takes place in the clarifiers 
followed by settling and up-flow fil- 
tering through the sludge blankets. 

The effluent from the clarifiers is 
pumped through heat exchange equip- 
ment in the boiler house, then into 
the heaters of the hot process sedi- 
mentation tanks at temperatures not 
exceeding 200-F. Chemical solutions 
are added at the tops of sedimenta- 
tion tanks and mechanical agitators 
provide mixing as the water flows 
downward to the settling portions of 
the tanks. After settlement, the wa- 
ter passes through internal piping to 
the deaerator, where it is atomized 
by the incoming steam as the final 
step of deaeration, after which it 
flows to the filters, with sodium sul- 
phite added ahead of the filters. From 
filters the water enters the boiler 
feed pump suctions. 


The final step of treatment is the 
addition of phosphate solution in the 
top drums of the boilers. Rapid dif- 
fusion is assured by feeding approxi- 
mately 2%4-gpm to each boiler uni- 
formly distributed over the full length 


of the feed detention tank in the up- 
per drum. ; 

The usual type dissolving tanks and 
proportioning pumps handle the sul- 
phite feed. Phosphate solution feed 
is by high pressure pumps delivering 
to boilers through feed regulating 
valves which are mechanically linked 
to the stems of the boiler feedwater 
regulators so as to maintain solution 
flow proportional to feedwater flow 
to the individual boilers. 

Sludge and sand removal is con- 
trolled automatically, by timers for 
the clarifiers and by meters for the 
hot process tanks. Sludge lines of the 
clarifiers are kept clear by automatic 
flushing back with high pressure wa- 
ter after each discharge. Recircula- 
tion of sludge in the hot process units 
will be by means of eductors, each 
with a centrifugal pump for water 


* supply. 


Filter backwash water will be 
drawn from and returned to the hot 
process tanks by centrifugal pumps 
drawing water from the filters. Re- 
serve boiler feed water is stored in a 
1,000,000-gal storage tank standing 
on the boiler feed pump suction line. 

A special arrangement is used for 
diluting phosphate solution and stor- 
ing it ahead of the boiler feed pumps 
in two 6000-gal tanks on the boiler 
room roof. A system of manually 
opened and electrically trip-closing 
valves and signal lights permits the 
operator to fill one of the two tanks 
three-quarters full of condensate and 
add concentrated phosphate solution 
by means of an eductor, which mixes 
the chemical and water thoroughly, 
while the other tank, previously pre- 
pared, is supplying solution to the 
feed pumps for feeding to the boilers. 


Feedwater Heating System 

Feedwater heating is accomplished 
in five stages as follows: 

1. After clarification in the cold 
process concrete tanks north of the 
boiler house, water is delivered by 
the clarified water pumps through 
two parallel circuits to the low pres- 
sure blowdown exchanger. One of 
these parallel circuits passes through 
the turbine oil coolers, generator air 
coders, and condensate cooler in se- 
ries. The other parallel circuit con- 
sists of a by-pass around the first 
ci:cuit and contains a temperature 
controlled regulating valve which 
opens on falling temperature and 
closes on rising temperature. The 
control point for this valve is located 
in. the outlet piping from the con- 
densate cooler. The functioning of 
this valve proportions the water flow 
between the two circuits to maintain 
a constant temperature of 100-F at 
the condensate cooler outlet. This ar- 
rangement is necessary as the quan- 
tity of makeup water required by the 
boilers will often be considerably 
greater than that for which the tur- 
bine generator heat exchangers and 
condensate cooler were designed, 
making partial by-passing necessary. 

2. The second stage is accomplished 
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Fig. 6. Basic flow diagram of SPLA plant 


in passing through the low pressure 
blowdown exchanger where the feed- 
water temperature is increased ap- 
proximately 29-F. 

3. The third stage of heating takes 
place in the two condensing heaters, 
which are supplied with exhaust 
steam from all the turbine auxiliaries 
except the draft fan turbines. These 
two heaters are provided with a by- 
pass line containing a temperature- 
controlled by-pass valve. This by- 
pass valve has its control point located 
in the water line to the hot process 
softeners and is so arranged that in- 
creasing temperature causes the by- 
pass valve to open. The water tem- 
perature to the hot process softeners 
is limited to 200-F with this arrange- 
ment so that a 50-deg temperature 
rise may be effected in the hot proc- 
ess tanks, thus assuring adequate 
deaeration 

4. The fourth stage of heating (to 
approximately 250-F) occurs is the 
hot process tanks, the heat being sup- 
plied by the draft fan turbine exhaust 
steam. 

5. The fifth heating stage is car- 
ried out at high pressure in the high- 
pressure blowdown exchanger be- 
tween the boiler feed pumps and the 
boilers, a temperature rise of ap- 
proximately 30-F being effected dur- 
ing feedwater passage through this 
exchanger. 

Blowdown System 

Continuous blowdown from each 
boiler passes through a globe valve 
to a common header and thence 
through the high pressure blowdown 
exchanger. After passing through this 
exchanger, blowdown pressure is re- 
duced by a pressure control valve and 
the water is discharged to the flash 
tank where a pressure of approxi- 
mately 25-lb is maintained by a con- 
trol valve on the flash line from the 
tank to the hot process softener. ° 

The control point for the blowdown 
pressure control valve is in the com- 
mon header after the individual boiler 
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control valves. This valve is expected 
to hold a pressure of about 640-psi 
gage at this point. With this arrange- 
ment, very little adjustment of the 
globe valves on the lines from the 
individual boilers with changes of 
load should be necessary. The flow 
through the individual boiler flow 
control (globe) valves will be propor- 
tional to the difference between the 
steam drum pressure and the 640-lb 
constant pressure in the header after 
the valves. As steam flow from any 
boiler increases, boiler drum pressure 
also increases due to steam pressure 
drop through the superheater and 
hence flow through the blowdown flow 
control valve will increase also. 


After a small amount of flashing 
in the flash tank, the blowdown passes 
through the low pressure blowdown 
exchanger to the boiler blow-off tank 
located in the yard north of the boiler 
room. Level is maintained in the 
flash tank by a float operated level 
control valve regulating the flow, from 
the tank. To prevent shutoff of the 
tank outlet lines from putting blow- 
down water into the hot process soft- 
eners via the flash line, a high level 
float is provided controlling a valve 
in the flash tank dump line to the 
boiler blow-off tank. 


In addition to the continuous blow- 
down system, an intermittent blow- 
down connection is provided in the 
steam drum of each boiler. The fun- 
tion of this line is to permit removal 
of sediment from the bottom of the 
feedwater detention tank within the 
steam drum. This line will require 
only intermittent operation and the 
quantity blown down will be small. 

The character of the water fed to 
the boilers is such that the percentage 
of continuous blowdown will neces- 
sarily be high, probably in the order 
of 13 to 15 per cent. With blowdown 
of this magnitude, considerable heat 
would be wasted by discharging di- 
rect to the blowoff tank. Studies in- 
dicated that a high pressure blow- 


down exchanger with which the feed 
water temperature could be elevated 
in the neighborhood of 30-deg above 
the outlet temperature from the hot 
process softener, was justified. 

Not only does this exchanger add 
temperature to the feed water which 
would otherwise be impossible of at- 
tainment, but if uncooled blowdown 
were flashed to hot process pressure, 
the quantity of steam introduced into 
the softener by flashing would be so 
great that there would be very little 
capacity left in the softener to absorb 
the fan turbine exhaust steam, thus 
resulting in steam discharge to at- 
mosphere through relief valves under 
many conditions of operation. 


Boiler Feed System 


The conventional double header 
boiler. feed piping system is so ar- 
ranged that failure of any valve or 
joint will not shut down the entire 
plant. The main feed system includes 
the high-pressure blowdown ex- 
changer and the individual automatic 
boiler feed water regulators, the wa- 
ter being delivered to the steam 
drums through the front drum heads. 

Each boiler feedwater regulator is 
of the automatic two-element type 
operated by a hydraulic cylinder con- 
trolled by a pilot valve, which is actu- 
ated by the resultant of the effects of 
variations in both boiler water level 
and steam flow from the boiler No 
differential pressure valve is installed 
ahead of these regulators. 


Condensate System 


Various services in the power plant 
require water in relatively small 
quantities and of a quality better 
than treated river water. For this 
reason the installation of condensing 
heaters for production of condensate 
was mandatory. Principal uses are 
as follows: 

1. Cooling and sealing of the main 
turbine glands requires cool condens- 
ate to avoid corrosion and deposit 
difficulties which have been experi- 
enced in other plants where cooled 
treated make-up water had been used. 

2. Cool condensate is required for 
producing phosphate solution for in- 
troduction into the boiler drums. 
Treated river water, if used for this 
service, would have a tendency to 
react with the phosphate, causing 
precipitation in the phosphate feed 
lines to the boilers with the attendant 
danger of plugging. 

3. Additional cooled condensate is 
used in the chemical building for sul- 
phite solution preparation. 

4. The largest use of condensate 
is for desuperheating the turbine ex- 
haust and main reducing valve dis- 
charge steam. If treated river water 
were used for desuperheating over 
extended periods, the solids intro- 
duced into the steam by the desuper- 
heaters would be prohibitive and have 
a very detimental effect in fouling up 
the surfaces of the various steam 
users in the refinery and auxiliaries 
in the power plant. The condensate 
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supply to the desuperheaters is not 
cooled as is the case with items 1, 2 
and 3 above. 

The condensate pump discharge is 
provided with a recirculating line 
back to the hot well to maintain suc- 
tion head on the pumps and a spill- 
over line to introduce the excess con- 
densate into the clarified water line 
to the hot process softeners. 


Combustion Control 

The combustion control system is 
of the full automatic, metering air- 
actuated type wherein air and gas 
fuel supplies are metered and pro- 
portioned to steam demand as meas- 
ured by changes in main steam 
header pressure. When oil fuel is 
used, control of the fuel supply is 
effected manually, with the air sup- 
ply being regulated automatically by 
the combustion control system. 

An air flow safety controller is 
also provided to limit the fuel supply 
to the quantity of air being delivered. 


Natural and Refinery Gas Mixing Controls 

Natural and refinery gas are sup- 
plied to the plant from the refinery 
area through separate lines and are 
mixed before being delivered to the 
gas distribution system serving the 
boilers. 

The refinery gas line is provided 
with a metering flow control valve 
with a remote manual control station 
on the master boiler gage board. The 
refinery gas flow is manually set at 
a constant predetermined rate at this 
control station. The natural gas sup- 
ply line is provided with a reducing 
valve to maintain 40 psi in the gas 
distribution system With this ar- 
rangement, variations in fuel demand 
will result in variations in natural 
gas flow only. 

With this arrangement the compo- 
sition of the gas mixture fed to the 
boilers will vary with load, making 
combustion control fuel-air ratio 
valve adjustments necessary if sta- 
tion output fluctuations are of large 
proportions. 


Station Auxiliary Drives and Exhaust 
Steam System 

The station is designed to make use 
of turbine driven auxiliaries to the 
maximum possible degree, all aux- 
iliary exhaust steam being used for 
feedwater heating. 

In winter time with cold make-up 
water, no motor drives will be used 
except in the case of very small sta- 
tion output with all boilers operating, 
under which condition, due to ineffi- 
ciency of auxiliary drives at low out- 
puts, the amount of exhaust steam 
will be excessive in relation to the 
feedwater to be heated. In such 
cases, one or more of the motor 
driven auxiliaries will replace the 
corresponding turbine driven units to 
reduce the amount of exhaust steam 
to be absorbed by the feedwater. 

In summer, with the river water 
make-up at high temperature, the ca- 
pacity of the make-up to absorb ex- 
haust steam will be much reduced and 
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some. motor drives must be used in 
preference to turbine drives, even at 
high boiler outputs, to prevent an 
excess of exhaust steam being dis- 
charged to the atmosphere through 
relief valves. 

All steam driven auxiliaries operate 
on 140-psig, 440-F steam taken from 
the process steam lines. The fan tur- 
bines exhaust at 15-psig to the hot 
process softeners, while all other 
seam driven auxiliaries exhaust at 
5-psi gage to the condensing heaters. 
Steam for starting up auxiliaries may 
be taken from the refinery through 
the 24-in. process steam lines. 


600-lb. Pressure Reducing and Desuper- 
heating System 

The system by which boiler steam 
is reduced from 650-psig 750-F to 
140-psig, 440-F consists of four paral- 
lel circuits, as follows: 

a. Two identical circuits each con- 
sisting of one 8-in. pressure reducing 
valve with a capacity of 500,000-Ib- 
per-hr, followed by a 16-in. venturi 
type mechanical atomizing desuper- 
heater. 

b. One circuit consisting of one 
4-in. pressure reducing valve with a 
capacity of 125,000-lb-per-hr followed 
by an 8-in. venturi type mechanical 
atomizing desuperheater. 

c. One circuit through the main 
turbine, which functions as a reduc- 
ing valve in this case, followed by a 
steam-atomizing desuperheater in the 
turbine exhaust line. 


The four parallel circuits converge 
on the low-pressure side through a 
valve and header system and leave 
the power plant for the refinery 
through two 24-in. process steam 
lines. 

The three reducing valves and the 
four desuperheaters are all supplied 
with hand-to-automatic control sta- 
tions, mounted on the process steam 
control panel, that permit hand con- 
trol of any element independent of 
any others. 

Automatic control for each reduc- 
ing valve is through two master con- 
trollers in series. The first master 
controls the valve in normal opera- 
tion, being actuated by the pressure 
in the steam line downstream from 
the desuperheater. The second mas- 
ter is a safety device only, being actu- 
ated by the pressure in the steam line 
ahead of the reducing valve so that 
it will prevent the reducing valve 
from passing steam in excess of the 
ability of the boilers to supply it. 

It is expected that when the tur- 
bine is operating or when, for any 
other reason, only a small quantity 
of steam flows through the reducing 
valves, the 4-in. valve circuit will be 
used alone to provide better regula- 
tion than a larger valve at low flow. 
Settings on the back pressure gov- 
ernor of the turbine and on the re- 
ducing valves will be made slightly 
apart so that steam will be permitted 
to flow through the parallel circuits 
consecutively. 
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Principal Equipment in New Baton Rouge SPLA Power Plant 
Louisiana Division, Standard Oil Company of New Jersey 





GENERAL 


Location: Baton Rouge, La. 

Type of plant: Industrial steam and power. 

Owner: Louisiana Division, Standard Oil 
Company of New Jersey. 

Capacity: 750,000-lb-steam-per-hr, 15000-kw. 

Designers and Constructors: Stone & Web- 
ster Engineering Corp. 


STEAM GENERATING EQUIPMENT 


Steam wieranne Units: 3—The Bab- 
cock & Wilcox Co. integral furnace type 
boilers. ———- capacity each, 250,000- 
lb-per-hr at 650-psig, 750-F at superheater 
outlet; design pressure 700-psig; heating 
surface, 20,750-sq-ft including furnace. Fur- 
nace walls full stud tubes, partial stud 
tubes, bare tubes. Boilers, insulation, ac- 
cessories and air heaters supplied on one 
order by B & W. Furnace volume, 12,230- 
cu- <i heat liberation, 28,300-Btu-per-cu-ft- 
per-hr. 

Superheaters: 3—The Babcock & Wilcox 
Co. inverted loop type; gg oe 2,763-sq-ft 
each; pressure -— load, 19-psi; 
steam temperature (full load) ; 750-F with 
gas firing, 730-F with oil. firing; outlet 
pressure 650-psig. 

Air Heaters: 3—Air Preheater Corp. 
Ljungstrom regenerative type, 1 per boiler; 
heating surface weep t each. 

Burners: 18—B & combination gas 
and oil (steam atomizing), 6 burners per 
boiler. 

Water Columns: 
cialty Co. 

G Soot blowers: Diamond Power Specialty 

0. 

Chimneys: Alphons Custodis Chimney 
Construction Co. 
career & Ductwork: Mosher Steel 


Forced and Induced Draft Fan Units: 
3—Green Fuel Economizer Co. dual units, 
1 per boiler, each unit consisting of one 
SWSI forced draft fan and one DWDI in- 
duced draft fan mounted on commen shaft 
between 2 bearings. 

er Sa 

. fan 92,000-cfm @ 13.62”, 100-F 
a fan 155, 000-cfm @ 9.45”, 375-F 

Each dual fan unit driven by Murray 
Iron Works 755-hp single-stage steam tur- 
bine, taking throttle steam 135-psig, back 
“pressure 16-psig, reduction gears to give 
output shaft speed of 953-rpm. 


Diamond Power Spe- 


CONTROLS AND INSTRUMENTS 


Combustion Control System: Republic 
Flow Meters Co. Complete metering type 
of automatic combustion control for 3 
boilers to maintain main steam header 
pressure by adjustment of air supply, gas 
fuel supply and furnace draft, co-ordinated 
by master controller for best combustion. 
Equipment, mounted on three control pan- 
els, one per boiler, includes constant flow 
controller for refinery gas sup pply to sta- 
tion and emergency fuel shut-off system to 
shut off either fuel supply in case of ex- 
cessive pressure in either of the process 
steam lines leaving the plant or the tur- 
bine exhaust line. 

Boiler Feedwater Regulators: 3—North- 
ern Equipment Co. ach regulator in- 
cludes 1—6” 600-psi Flowmatic regulator 
valve, 1 wy eR “thermostat. 1—%”, 600- 
psi Copes B phosphate feed control linked 
to reg. valve stem. One 1”, 600-psi Copes 
control valve to maintain differential 
across phosphate feed control valve pro- 
= to differential across 6” reg. 
valve 


Multipoint Draft Gages: Bailey Meter 
Oxygen Recorders: Leeds & Northrup 


Leeds & Northrup Co. 
Spence Engineer- 


oO. 

Float Controls: 

Indicator Controllers: 
ing Co. 

Tachometers, Ammeters and Wattmeters 
for Turbine: Westinghouse Electric Corp. 

Pressure Recorders and Float Controls: 
Bristol Co. 

Flow Meters, (steam, gas, water): Bai- 

ley Meter Co., recording and integrating. 

Temperature Recorders: The Foxboro 


“industrial Thermometers: Taylor Instru- 
men 
Indicating Pressure Gages: Ashton Valve 
e. Star Brass Co., Westinghouse Electric 
orp. 


‘ Page rsa Gage Board: Westinghouse Elec- 
r orp 

Master Boiler Control Board, Process 
Steam Control Board, Clarified Water Con- 
trol Board: G & N Engineering Co. 


MAIN TURBINE GENERATOR UNIT 

Turbine Generator: 1-— Westinghouse 
Electric Corp. 

Turbine: Non-condensing, non-extraction ; 
2 impulse, 12 reaction w 1eels. Capacity, 
15,000-kw at 80%-pf or 18,750-kw at 100% 
pf. Inlet steam conditions: 600-psig, 725-F. 
Exhaust steam conditions: 140-psig. Speed 

-rpm. 

Generator: 3-phase, 60-cycle, 13,800-v, 
3600-rpm, direct-connected, air cooled. Ca- 
pacity, 15,000-kw at 80%-pf (18,750-kva) 
Main exciter, 80-kw, 250-v, 320-amp, direct 
connected. Pilot exciter, 2.5-kw at 250-v, 
10-amp, direct connected. 

Generator Air Coolers: Tube type; ca- 
pacity to cool air entering generator to 
40-C when supplied with 455-gpm of 90-F 
river water. Head loss not to ao. 1.5-ft. 

Turbine Oil Coolers: Tube type, surface 

350-sq-ft, us 150-gpm water. %” 
Admiralty tu untz metal tube sheets. 

Back Pressure Governor: Oil relay type 
adjustable to maintain back pressure be- 
tween 135-psig and 155-psig; variation not 
over 2-psi from 50 to 100% steam flow. 


ELECTRICAL EQUIPMENT 


13,800-v Switchgear: General Electric 

Co. double bus switchgear with 7—1200 

ig 4 Type FRK-2550 oil circuit breakers. 
uplex main control panels. 

oil circuit breaker cubicle with 

type FK-1588 circuit breaker. 

2400-v Switchgear: General Electric Co. 
metal clad single bus switchgear with 6— 
600-amp type -143 oil circuit breakers. 

400-v Switchgear: Westinghouse Electric 
Corp. 460-vy metal Log vag? chgear, draw- 
out type, amp -25 air cir- 
cuit breakers for aeiacinn circuits and 
6-100-225-amp type DK-15 air circuit break- 
ers for feeders. 

Exciter Air Circuit Breakers: 2—West- 
inghouse Electric Corp. Type DK-25, 2-pole, 
in metal cubicle. 

Pilot Wire Relays: 3— Westinghouse 
Electric Corp. for 13,800-v feeder circuits. 

Battery and Lighting Control Switch- 
board: General Electric Co. 

Transformers: isan Electric 
Corp. 2000-kva, 13,200/2400- hase 
cycle OISC station ‘service trang ormer. 2 
Moloney Electric Co. 300-kva, 2400/480-v, 
3-phase we OISC station service trans- 
formers. 1 Moloney Electric Co. 100-kva 
2400/240/120-v, 1-phase 60-cycle OISC light. 
ing transformer. 2 General Electric Co. 
15-kva, 460/230/115-v, 1-phase, 60-cycle air- 
cooled station service transformers. ¢ 

Charging Motor Generator Set: 
c Products Co. 3-kw, 90-140-v. 

Spare Exciter: 1— Westinghouse ‘Elec- 

tric Corp. 75-kw 250-v d-c, driven by 125-hp 
Vv, hase, 60-cycle motor, 

Motor ontrols, v and 115-v: West- 
inghouse Electric Corp 

Voitage poauister. Tepe BT-—30: West- 


inghouse Electric vase 

type SREP SD ee hilco. Corp., 60-cell 
o Rdeletor 1—General _ Electric 
0., 


4-ohm, 2000-am “ye 
Potheads: Delta Star Electric Co., 15-kv 
and 7.5-kv compound-filled single conductor 


pothead 
Okonite Co. 600-v and 


Neutral 


Ss. 

Wire and Cable: 
13,800-v. 400,000-cm to 1750-cm, varnished 
cambri¢ insulation. Kerite Ins. W: & 
cab le Co. 600-v and 2300-v = No. 6 to 
50,000-cm, General Electric v No. 
3 to No. 4 wire with Flamenol insulation. 


PRESSURE REDUCING & DESUPERHEATING 


600-Ib Pressure Reducing and Desuper- 
heating oe iy 3” 1 set—The Stay Sag 
Co. 8” and one 4” by 4’, 600- 
lb ‘sated moly , Steel reducing twos! two 
16” and one 300-lb cast steel venturi 
type dais etisee tera: master controls, wa- 
ter _ lating and differential valves, and 
load limiting controls to prevent valves 
from passing steam in excess of available 
boiler capacity. Thermo master controls, 
Manual-automatic control cone. One 144”, 
900-lb reducing valve to admit boiler feed- 
pe to desuperheaters if normal supply 
ails. 


1 neutral 
D: 


Turbine Exhaust Domne ts 1—The 
Swartwout Co. Steam-atomizing type, 6”, 
300-lb std flange for installation in ob" tur- 
bine exhaust line. Atomizing steam valve, 
water regulating and differential valves, 
thermo master control, manual-automatic 
control panel. 

Turbine Washing Desuperheater: 1—The 
Swartwout Co. 

Pressure ee Valves: Fisher Gov- 
ernor Co.; 140-psi to 15-psi system; 15-psi 
to 5-psi. system. 


PUMPS AND HEATERS 


Boiler Feed Pumps: 3—Byron_ Jackson 
Co. 4-stage horizontal centrifugal pumps. 
Capeett yd OG D009 pen ee at 1840-ft 
hea ©, Dum s each driven 
by Tiniott or 


"g80-hp single stage steam 

turbine, throttle sat 30 135-psig 4 F, back 

presenre sig, a ne pum 

oS GE 900- Sa 3-phase, 60. 
ycle, rpm pert motor. 

“YSiarified Water Pumps: 3—Union Steam 
Pump Co. 1-stage horizontal centrifugal 
pumpe. a cae ee discharge 
head 253-ft, eed Two driven 
oo Elliott Co. Pr Os-hp peng ‘stage turbine, 
throttle steam 135-psig, backpres- 
sure 6-psig A henge? One pum driven 
by GE Co.  2300-V, 3-phase, oso 
3550-rpm induct on motor. 

Heater Drip Pumps: 2—Byron Jackson 
Co. 4-stage horiioanes centrifugal pumps. 
Total rigs oe CIty aca au gpm. ona head 
350-psig, ne pump driven 
by lott OD 105-h se mare turbine, 
throttle steam sig, back pressure 
6-psig at 3550-rpm. te pump driven by 
Boron Jackson Co. v, ycle, 
3-phase, 3550-rpm ‘indacr on motor. 

High-Pressure Blowdown Exchanger: 1— 
Lummus Co. horizontal floatin peed y e. 
Surface 1535-sq-ft; shell, 33%” 
thick; 900-psi design pressure; tubes Pipl 
12 ga steel 16’ long, 725-psi, ‘design pres- 
sure, 8 pass. 


Surface 1400-sq-ft, 
Sige thick; tubes %” 16 Admiralty; 
16’ long 8 pass. 100-psi design pressure. 

Opmitensing Heaters: 2—Lummus Co., 
horizontal floating head wee: Surface 
2060-sq-ft each. Tubes %” 18 Admiralty 
16’ long, 4 pass 100-psi des on pressure, 
Shell 31% ID, %” thick, 1 pass, 50-psi 
design pressure, 

Condensate Cooler: Par eoneyy Mfg. 
Co. horizontal Poating ead t Surface 
188-sq-ft. Tube 1” 17 on 1 Admiralty 31° long 
2 pass, ,250-psi Gatien pressure. Shell 17% 
ID, %” thick, 1 pass, 400-psi design pres- 
sure. 

Fuel Oil Storage Tank Saree 2—Whit- 
lock Mfg. Co. horizontal U-bend type. 


Sur. 
face Begs yl oH, 110 U-bends of 1. 05” 
1 teel, wr sea ign pressure. 
c 


OD 
_ 24” OD,. Sie” long, open 
Fuel Oil Pump preceeiee “good 2— 
Whitlock Mfg. Co. horizontal tube 
type. Surface 250-sq-ft each. Tubes 56” 16 
ga steel 10” long, sore: Shell 14” OD, 
36” thick 12’ long, 150-psi. 

Fuel Oil Pumps: 2—DeLaval Shean Tur- 
bine Co. Type A-32P screw pumps. Ca- 
pacity 100-gpm each at 250- ~ d scharge 
prespare operating with B r C fuel at 
175-SA 150-rpm. Each pump ip driven 
by L. 5. Wing No. 5 single 2 Seg ea 
throttle steam 140-psig, 6-psig ck pres- 
sure. 


PIPING; VALVES AND ACCESSORIES 


Midwest Piping & Supply Co. ; 

3” and ee ge nominal p: pe size, 
except p Piping around filters and between 
filters and hot process softeners which was 
furnished by Cochrane Corp. Piping around 
main turbine, Westinghouse ectric Co 
Miscellaneous clarifier piping, Permu t 





Copper Expansion Chapt Frey Kop- 
perman & Sons Co.; to 24” 
Low-pressure “sito oh one Check 
Valves: Ohio Injector Co., %” to 2”. 
High-pressure Forged Steel Vanvon Ed- 
ward Valve Mfg. egg % to 2” for 650-psi 
750-F_ steam, 7 i. 500-F biowdown: 
psi, 300-F feedwa mek service. 
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Principal Equipment in New Baton Rouge SPLA Power Plant 
—Continued 





900-Ib, 600-Ib, 300-Ib, 125-Ib. Iron & Steel 
Valves, for various plant services in sizes 
from 24” down to 2” by various manufac- 
turers, such as: The Wm. Powell Co.; 
Northern Equipment Co.; Edward Valve 
Mfg. Co.; he Swartwout Co.; 
Steam Gage & Valve Co.; Ohio 
Co.; Fisher Governor Co.; a 
mann Mfg. Co.; Ashton Valve Co.; 
Regulator Co.; Automatic Temperature 
Control Co.; Combination Pump Valve Co.; 
Atwood & Morrill Co.; Cochrane Corp.; 
eae re Co.; Spence Engineering 
0.3) ERC. 


OTHER AUXILIARIES AND ACCESSORIES 


Trench Drain Pump: 1—Yeomans Bros. 
Co. vertical single stage Lage 9. 3500- 
gph at TDH of ft driven by %4-hp 110-v 
weatherproof motor. 

Station Crane: 1—Harnischfeger Corp. 
four-motor, 40-ton traveling crane for 62’— 
114%” span; 5-ton auxiliary hoist. 

Steam Traps: Armstrong Machine 
Works. 

Fuel Oil Strainers: Elliott-Co. 

Turbine Oil Filtering System: 
Bowser Co. 


WATER TREATMENT PLANT 


Precipitators: 2—The Permutit Co., for 
clarification of water. Concrete and steel; 
each 26’ 10” wide by 47’ long by 13’ deep. 
Capacity each, beg! detention time 
112-min; upflow rate 0.75-gpm-per-sq-ft. 

At designed capacity, precipitators are 
built to deliver effluent having turbidity 
not exceeding 10-ppm when influent tur- 
bidity does not exceed 2500-ppm. With in- 
fluent turbidity between 2 and 5000- 
ppm, effluent turbidity not to exceed 2%% 
of influent turbidity. 

Various components of the equipment, 
as fabricated by various manufacturers 
and see in the precipitator assembly 
by_ The Permutit Co. as follows: 

Concrete Tanks, steel partition walls, 
flumes, paddle agitators, driving motors 
and controls; flush back, sludge blow-off, 
sand removal headers; time _ switches, 
strainers, gate valves, solenoid and dia- 
phragm valves, stuffing boxes, fastenings, 
provided by The Permutit Co. 

Mixing Tank: 1—The Permutit Co., 6’ 
diam. by 13’ high wood stave construction, 
for mixing diluted solution ferric sulphate 
and lime with influent water. 

c Basin Level Regulator: 1—The Permutit 


SF. 


0. 

Meters: Builders-Providence, Inc.: 1— 
Chronoflo 16” indicating recording and to- 
talizing, with 16” venturi tube, with pro- 
portioning sender. 2—Chronofio 8” indi- 


cating. recording and totalizing, with 8” 
stainless steel orifices and proportioning 
senders. 

Feeders: Omega Machine Co., 2— grav- 
imetric lime feeders with stakers; 2 ferric 
sulphate feeders; 3 rotary lock soda ash 
feeders; 2 rotary look dolomitic lime feed- 
ers. 

Conveyor System: 
M £ Co., for handling dry chemcials from 
railroad cars to storage bins and trans- 
ferring chemicals from bins to feeder hop- 
pers. 2 horizontal Redler conveyors; 1 
vertical continuous type bucket elevator; 
1 power shovel for box car unloading, 4 
Redler reclaiming conveyors; all motor 
driven. 

Chemical Storage Bins: 4—The Ingalls 
Iron Works Co., steel with structural steel 
supports. 

Electric Eye Controllers; Turbidity De- 
tectors; Densometer: 2—Photoswitch, Inc. 

Phosphate Dissolving Tank: 1— The 
Permutit Co., Steel. 

Phosphate Solution Recirculating Pumps: 
2—Ingersoll-Rand Co. 

Phosphate Transfer Eductors: 2—Schutte 
& Koerting Co. 

Phosphate Feed Pumps: 2—The Dem- 
ing Co., 10-gpm each at 900-psi discharge 
pressure; 7%4-hp, 440-v_a-c motor drive. 

Sulphite Dissolving Tanks: 2—The Per- 
mutit Co. 

Sulphite Solution Recirculating Pumps: 
2—Ingersoll Rand Co., 1pm each. 

ag oe Feed Pumps: 3—Proportioneers, 
Ine. gph each at 50-psi discharge pres- 


Stephens - Adamson 


‘ sure, motor driven, designed for future 


automatic proportioning features. 

Hot Process Water Softeners: 2—Coch- 
rane Corp.; capacity 50,000-gph of clarified 
Mississippi River water; one hour deten- 
tion time. Tanks 21’6” in diameter by 
24-ft high straight side section; designed 
for 15-psi. Each tank has jet heaters, in- 
ternal uptake funnel, clear water compart- 
ment, raw water regulating valve and 
float box, 5 vacuum breakers, stirring 
mechanism, sludge eductor, vent con- 
denser, deaerating atomizer and necessary 
pumps, piping, valves, gage glasses and 
other accessories. 

Softener Pressure Filters: 9—Cochrane 
Corp., welded steel plate construction 10’ 
diameter by 6’ high over straight side sec- 
tion; designed for 50-psi. 

Water Softening Equipment to have con- 
tinueus net output of 50, h for each 
unit. Water retention, 400,000-ib each tank; 
deaerated water storage, 66,700-lb. 

Hardness in effluent of softener filters, 
using indicated excesses of sodium car- 
bonate and caustic soda as determined by 
APHA test, to be as follows: 


Hardness in Terms 
of Calcium 
Carbonate 


Excess Alkalinity 
in terms of 
Sodium Carbonate 
20-ppm 


Designed to reduce oxygen content of 
cfiluent water to zero; to reduce silica to 
3-ppm or less using magnesium oxide or 
dolomitic lime. To produce this result; 
requires up to 75-lb soda ash, 30-lb mag- 
nesium oxide, 50-lb lime or dolomitic lime 
per million pound effluent water. 

Backwash Pumps: 2—Ingersoll Rand 
Co., capacity each 1000-gpm, 70-ft total 
dynamic head, driven by 25-hp 440-v GE 
splashproof motor. Pumps for returning 
filter backwash effluent to hot process 
softeners at 250-F max. 

Valves: 2—National Lead Co. 1%” hard 
lead Y¥ pattern flanged valves with rubber 
plug discs for ferric sulphate lines. 75 

unkenheimer Co. globe valves and check 
valves for soda ash, dolomitic, lime, sul- 
phate and phosphate lines. 14%” Fair- 
— Co. valves for chemical solution 

nes, 

Water Flow Indicator: 1-— Cochrane 
Corp., including 1 monel orifice and fill- 
ings, 1 Hays modified Jumbo type wall- 
mounted mercury manometer for flow from 
0 to 75,000-lb-per-hr, 125-psi, installed in 
continuous blowdown water supply from 
boiler plant to soda ash and dolomitic 
feeders and to hot process softeners. 

Diaphragm Motor Valves: 4—Fisher Gov- 
ernor Co., for 1 psi, 450-F. Two %” for 
900-gpm of condensate each. Two 1%” for 
2400-gpm of condensate each. Also 8%” 
needle valves and 2%” strainers. 

P Solenoid 3-way Valves: Automatic Switch 

a) 


Control Valves: 4 Copes — Northern 
Equipment Co., 600-lb for control of phos- 
phate to boiler drums in proportion to 
feedwater flow. 

Tellurium Lead Pipe: 400-ft, National 
Lead Co., for ferric sulphate line. 

Piping, Valves and Fittings not supplied 
as above: Ohio Injector Co., Midwest Pip- 
ing & Supply Co. 

Surge Tank (second hand): 1—Standar 
Oil Co. of .N. J., 30-ft diam. by 12’ 4%”, 


steel. 
2—Lincoln Tank Co. 10’ 


Wood Tanks: 
diam. x 10’ high. 

1—Material Acquisition 
bl, welded steel 


Storage Tank: 
Engineering Co., 25,000-b 
70’ diam. x 36’6” high. 

Sump Pump: 1—Yeomans Bros. Co., ca- 
pacity 24-gpm, 20’ TDH, 1150-rpm, driven 
by %-hp 110-v motor pump installed in 
drainage sump of bucket elevator. 





Safety Precautions 


All equipment except turbine ex- 
haust casing, process steam lines and 
auxiliary turbine drive casings is pro- 
vided with safety or relief valves or 
other devices of adequate relieving 
capacity. Auxiliary drive turbine ex- 
haust casings are provided with sen- 
tinel relief valves in the usual man- 
ner. 


Protection of process steam lines 
and main turbine exhaust casing with 
safety valves alone, however, would 
require. a large number of steel 
valves, expensive and difficult to ob- 
tain in wartime. Accordingly, these 
lines -are protected by the following 
method: 

First, each of the three reducing 
valve discharge lines leading to the 
24-in. process lines, and the turbine 
exhaust line*is equipped with two 
6-in. safety valves to relieve a por- 
tion of the total overpressure and 
relieve momentary overpressures due 


to operating swings. In the case of 
the smaller reducing valve line, these 
two safety valves will afford com- 
plete protection. The other two larger 
reducing valve discharge lines and 
the turbine exhaust line are pro- 
tected by two additional features. 
First, in each line is installed a 
system of pressure switches, each set 
higher than the safety valve setting 
and connected to close six quick- 
acting motor-operated valves in the 
boiler fuel supply lines, thus pre- 
venting further generation of steam. 
These motor-operated valves are 
opened by manual operation of push- 
button stations at the valves. 
Second, two safety diaphragms are 
installed in each line, designed to 
rupture at 210-psig, in case the 
motor-operated valves fail to work 


- in an emergency. 


_- Bearing Cooling System 
Because of the limited supply of 
well water available for service wa- 


ter at the site, clarified river water 
from the clarified water pump dis- 
charge is used for bearing cooling. 
Because this clarified water is too 
valuable to waste, a closed cooling 
system is used. In this system, a 
double header arrangement assures 
continuity of service. 
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(To be continued. Part Il, in a 


. subsequent issue, will discuss the 


heat balance). : 
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New Atmospheric Relief Valve 
for Condensing Turbo-Generators 


Development of valve with lead disc which is mechanically sheared to re- 
lieve pressure . . . Swinging gates shear disc and give free passage to 
exhaust steam . . . With no valve stem, nor moving parts, nor access plat- 
form, the valve is compact . . . Disc protected from corrosion by acid- 
proof, non-oxidizing grease . . . Details of valve construction and operation 


By M. C. RANDALL ‘Senior Engineer, Mechanical Division, Philadelphia Electric Company 





HE ATMOSPHERIC RELIEF 

VALVE is one of the most impor- 
tant adjuncts of the modern conden- 
ser, yet under load, the most infre- 
quently operated piece of apparatus 
in the power plant. This valve is the 
ever present sentry, guarding against 
turbine exhaust end damage should 
the unit go over to high pressure. 
This condition might result from fail- 
ure of condenser circulating water, 
seals, condensate pumps or several 
other causes. 


Power plant designers are familiar 
with a number of atmospheric relief 
valves, the most common of which 
is the water loaded or sealed type. 
This latter, by the very nature of its 
function, is a large and cumbersome 
piece of equipment, requiring ex- 
tremely valuable space which the de- 
signer can ill afford to allocate to it. 


The ever growing trend toward the 
more efficient utilization of space in 
modern power plant design has been 
the incentive for a new and radical 
departure in atmospheric relief valve 
construction, which has accomplished 
a material conservation of space, yet 
embodies all the requisite features 
necessary to adequate exhaust pro- 
tection. 


ne 
ee ee 
SO ee etc ttn. naan 


Distinctive Features of New Valve 

Probably the most outstanding fea- 
ture of this new valve is the novel 
employment of a very thin lead disc 
or diaphragm, which upon a reversal 
of pressure is mechanically sheared 
by means of swinging gates. This 
shearing is accomplished well below 
the allowable turbine exhaust end 
pressure. The steam passage through 
the valve is such that it is equivalent 
in cross sectional area to that of the 
exhaust piping between the condenser 
and the exhaust stack. The actual 
pressure drop through the valve is 


no greater than that of the exhaust. 


piping itself. 

A corrolary of this light, compact 
design is the elimination of the tradi- 
tional practice of annual operation of 
the valve because of accumulated 
corrosion. This is accomplished by 
the use of a special acid-resistant, non- 
oxidizing grease which permanently 
protects the diaphragm and working 
parts, assuring operation at any time. 
In addition there are no external 
moving parts, nor is an access plat- 
form required. 

During the early stages of develop- 
ment, various metals and materials 
were tried as purely rupture discs 


. 











Fig. 2. Plan view of typical atmospheric 


* relief valve installation for a large turbo 


generator unit that would require relieving 
capacity of 1,000,000 lb of steam per hour 


supported against vacuum by a fixed 
grid. It was found that the dia- 
phragm could be supported but that 
uniform rupture valves could not be 
obtained. It was therefore decided 
to utilize a positive mechanical means 
of rupturing the diaphragm. 

Several methods were tried, but 
none were successful until pivoted 
swing gates were developed. The 
periphery of the gates, on the dia- 
phragm side, were provided with a 
sharpened edge so that upon a re- 
versal of pressure the gates actually 
sheared the diaphragm. The next 
problem to be solved was to keep 
the sheared diaphragm from being 
carried into the exhaust piping and 
creating a stoppage in the line, there- 
by defeating the purpose of the valve. 
This potential danger was eliminated 
by installing cover plates on the gates 
which fixed the diaphragm solidly in 
place. This latter improvement served 
a dual purpose; it eliminated line 
stoppage, and provided adequate sup- 
port for the thin lead sheet which 
otherwise would have failed due to 
its own weight. 


Fig. 1. A 36-in. atmospheric relief valve 
installed in the condenser atmospheric re- 
lief line at the Chester Generating Plant 
of the Philadelphia Electric Co. This view 
indicates the method of supporting a valve 
of this type together with the provision for 
line expansion. The pins appended to the 
gate ring are used for locking the gates in 
place when the gate ring is removed from 
the line. The plugged nipple is used for 
inspection of the diaphragm. The arrow 
indicates the direction of steam flow in 
case the valve is called upon to operate 
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Fig. 3. Cut away view of the relief valve 
indicating the position of the gates support- 
ing the diaphragm 


After the valve had been placed in 
operation another difficuly arose. As 
the result of a very. dilute acid 
(created by stack condensation, coal 
dust and fly ash) the diaphragm was 
attacked to such an extent that fail- 
ure occurred within a few weeks. 
To overcome this, various resin in- 
hibitors were tried without complete 
success until an acid-proof, non-oxid- 
izing grease was applied to both sur- 
faces of the lead. This application 
has been thoroughly tested now on 
an 80,000-kw unit installed in 1942 
at the Philadelphia Electric Co.’s 
Chester Station. The same design 
will be used on the 150,000-kw unit 
in their new Southwark Plant where 
the same satisfactory performance is 
expected. Frequent inspection has 
shown no discernible deterioration in 
over a year and half’s continuous 
service. 


Details of Valve Construction 

The new atmospheric relief valve 
consists of two annular rings, one 
carrying two semi-circular, pivoted 
gates, and gate seats which form the 
supporting medium for the dia- 
phragm, and a second annular ring 
of slightly greater internal diameter 
serving as the clamping ring for the 
diaphragm. These two elements when 
assembled with the gates on the 





Fig. 4. Cross section of the rising assem- 

bly with the gates in the closed position. 

The dotted line indicates the gates in the 

open position with the diaphragm sheared, 

permitting free passage of the steam to the 
exhaust stack 


vacuum side of the diaphragm, form 
the sealing agency between the ex- 
haust system and the condenser. The 
ring and disphragm assembly is inter- 
posed between the large flanged ends 
of two conic sections or frustums; 
thus an arrangement is obtained 
whereby the effective flow area of the 
exhaust pipe is substantially constant. 

Each of the conic sections. is pro- 
vided with a small drain or drip line. 
The line from conic section under 
vacuum is run to the condenser, the 
other line on the atmospheric side 
may be connected to the station drain- 
age system. The purpose of these 
small lines is to lead off any con- 
densate -which would otherwise col- 
lect at the low points of the two conic 
sections. 

Figure 3 shows a sectional eleva- 


‘tion of the valve. It will be noted 


that the ring assembly is set at a 
slight angle, 5 deg from the vertical 
to be exact. The purpose of this in- 
clination is to obviate any stress be- 
ing imposed upon the diaphragm by 
the gates. The inclined post in the 
atmospheric conic section serves as a 
stop in order that the gates may not 
travel beyond center. Flanged ends 
are shown in Fig. 3 for installation 
in the free exhaust line. The valve 
may be welded in the line if neces- 
sary, thereby eliminating one possible 
source of leakage. 

Fig. 4 shows the method of opera- 
tion and the various component parts 
composing the ring assembly. 

Fig. 5 gives a frontal view of the 
atmospheric side of the diaphragm 
and the two semi-circular swing 
gates. 

Valve Operation 


Once the valve has been called 
upon to operate, replacement of the 
diaphragm is relatively simple. The 
gate locking pins are inserted through 
threaded holes provided in the gate 
section of the ring, the flange bolts 
are removed and the ring assembly is 
lowered to the floor where the dia- 
phragm retaining ring, the gate cover 
plates and finally the ruptured dia- 
phragm is removed. 

In preparation for placing the new 
diaphragm, the gates and gate ring 
are coated with a heavy viscous 
grease, the new diaphragm is then 
placed over the gates and in turn is 
coated with the same heavy grease. 
The gate cover plates and the dia- 
phragm retaining ring may now be 
bolted in place, with this accom- 
plished, the ring assembly is ready 
for reinstallation in the line. 

After the ring is bolted up, the 
locking pins are removed, the seal 
plugs replaced and the valve is again 
ready for operation. The locking pins 
are hollow drilled and it is impossible 
to develop vacuum until they are 
removed. 

This valve can be built in any size 
to relieve from 10,000 to 550,000 lb 
of steam per hour. For steam quanti- 
ties in excess of 550,000 lb per hour, 
the usual practice is to use two valves 









































Fig. 5. Frontal view from the atmospheric 
side of the valve of the ring assembly and 
details of the method of locking gates in 
position while handling the ring assembly 


whose total cross sectional area is 
equal to the total relief area provided 
by the condenser manufacturer. For 
example, it would require a 30 in. and 
a 36 in. valve to relieve 1,100,000 Ib 
of steam per hour assuming an initial 
throttle admission pressure of 250 lb 
gage at 600F total temperature. 

Some of the outstanding advant- 
ages of an atmospheric valve of the 
new design are: simplicity of con- 
struction; elimination of water seal 
with necessary continuous water sup- 
ply; compactness, there being no 
stem, packing gland or hand wheel, 
all of which require space and an 
access structure; fully developed cross 
sectional area of the exhaust pipe; 
easy access for inspection; complete 
and assured pressure release when 
called upon to operate. 

Due to the all welded construction 
of this type of valve, the cost is con- 
siderably lower than that of the 
standard relief valve. 


Aluminum Substitute 
for Steel and Plywood 


Because of critical shortages of 
steel and plywood, Army Engineers 
are substituting aluminum sheet in 
the construction of prefabricated hos- 
pitals, barracks and warehouses for 
use overseas. This substitution is 
made possible through the coopera- 
tion of Headquarters, Army Service 
Forces, and the War Production 
Board. 

The building programs of the Corps 
of Engineers are varied, in that the 
Engineers are charged with the pro- 
duction. of all types of buildings re- 
quired by the Army. Plans at the 
present time call for the production, 
during the last half of 1945, of 53,970 
buildings in all of which aluminum 
will be substituted for steel or ply- 
wood. The original order was for 
10,610 steel insulated barracks; 6,920 
sieel extension units; 9,096 plywood 
barracks; 11,329 plywood extension 
units; 11,887 shell tropical-type bar- 
racks; 4,028 insulation kits to con- 
vert the tropical steel barracks to 
temperate type; and 100 warehouses. 
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Power Needs for Postwar Manufactures 


Summary of “American Industry Looks Ahead,” a business estimate of postwar markets for manufac- 
tured goods prepared by the Marketing Committee of the Committee for Economic Development—Fore- 
cast of postwar employment—How American manufacturers made their own estimates—Manufacturers’ 
estimates for hypothetical year of 1947t—Estimates designed to aid in solution of labor volume prob- 
lems—Justification for optimism for 1947 explained—Explanation of how to use this report to esti- 
mate horsepower requirements of manufacturing establishments—Author estimates power require- 
ments at 92,600,000 hp for manufacturing establishments in 1947, an increase of 84 per cent over 1939 


By RALPH E. TURNER* &ditor. Power Plant Engineering 





FTER MANY months of intensive 

work in gathering, compiling and 
analyzing statistics dealing with the 
various phases of the manufacturing 
industry of the United States, the 
Marketing Committee of the Com- 
mittee for Economic Development re- 
leased on August 20 a report entitled 
“American Industry Looks Ahead” 
which, in reality, is a business esti- 
mate of postwar markets for manu- 
factured goods. This committee, un- 
der the chairmanship of T. G. Mac- 
Gowan, manager, market research 





department of the Firestone Tire & 
Rubber Co., consists of 55 carefully 
chosen market research specialists, 
economists: and statisticians all of 
whom have worked diligently on this 
immense project to present authorita- 
tive data that can be relied upon as 
background upon which to plan post- 
war activities. 

Prepared, as this report was, to 
foreshadow,. so far as possible, the 
size of the market for manufactured 
goods in the first full postwar year 
after reconversion to peace-time econ- 


ESTIMA 


OF PRODUCTS 


(BILLIONS OF DOLLARS) 


MATERIALS, SUPPLIES 
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ADDED BY MANUFACTURE 
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Fig. 1. Summary of manufacturing industries 


omy, the Committee presents much 
of its findings in tabular form supple- 
mented by rather exhaustive reasons 
for its conclusions thus placing in the 
reader’s hands data from which to 
draw his own conclusions regarding 
the applicability to his own field of 
estimates made by the Committee. 

More than 1500 manufacturers and 
manufacturers’ trade associations 
have made forecasts of postwar mar- 
kets in their various industries,. and 
these have been combined into one 
forecast for all manufacturing indus- 


Table I. Estimates of the Number of 
Needed Civilian Jobs, 1947 
(In Millions) 





Best 

To Guess 

Total Labor Force...58.2 62.0 60.1 

Armed Forces 40: 20- 35 

Civilian Labor Force.54.2 60.0 56.5 
Permissible “Labor 

Float” 4:0:3°15 25 

Needed Civilian Jobs.50.2 58.5 54.0 





try. On the basis of this forecast and 
other data, the Committee has devel- 
oped indications for this same early 
postwar year, designated for conven- 
ience as 1947, of: 1. The probable 
level of manufacturing employment. 
2. The level of employment in the 
economy as a whole which might go 
along with such a level of activity 
in manufactures. 

Inasmuch as this report is consid- 
ered the most authoritative work in 
business forecasting that has ever 
been done for American industry, it 
is the purpose here to present the 
conclusions drawn by the Committee 
together with what seems essential 
of the substantiating reasoning for 
their presentation, and then to use 
the Committee’s findings to forecast 
the power requirements in the manu- 
facturing industry for the same pe- 
riod covered by the report. 

Postwar Employment 

During the years since 1929, pro- 
ductivity per employed. person has 
tended to rise, despite a temporary 

tPeace having now been attained, the 
forecasts will be reached about September, 


1946, instead of 1947 as indica in the 
report and throughout this article. 

*Member Business Publication Commit- 
tee es Committee for Economic Develop- 
ment. 
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decline during the early thirties. In 
wartime great scientific strides have 
been made, and many of these will 
ultimately be reflected in a sharp 
postwar rise in productivity, partic- 
ularly in manufacturing. 

Three postwar periods are consid- 
ered in the report: 

Period One. The transition period 
in which industry reconverts its pro- 
ductive facilities to peacetime uses. 
In this phase a large part of the job 
of unwinding the war economy will 
be accomplished. 

Period Two. The catching-up-with- 
the-accumulated-demand period. In 
the early part of this stage we shall 
still have an abnormally large num- 
ber of persons in the armed forces. 
During the whole of this period sales 
will be stimulated both by demand 


for goods unobtainable or scarce dur- - 


ing the war, and by the presence of 
the very large savings. 

Period Three. The period in which 
we attempt to shift successfully to a 

- self-sustaining basis. Jobs will de- 
pend upon current demand and cur- 
rent income. The full effects of the 
increase in the labor force and the 
wartime increase in productivity will 
now be felt. 

The Committee points out that the 
first period is one in which good plan- 
ning and speedy and orderly execu- 
tion of plans by both government and 
business can bear sound fruits in min- 
iming transitional unemployment. 

It. is the view of many. economists 
that the third period is basically the 
one fraught with the greatest danger 
to our economy and its institutions. 

But the second period is of more 
immediate moment, because its dan- 
gers and problems are nearer at 
hand. It is important not only for its 
own sake but because it is essential 
that during this period we prepare 
to cope with the problems of the 
period to follow. 

In this study, the Committee en- 
deavors to shed light on the probable 
level of activity in the whole econ- 
omy, in one year, through detailed 
analysis of one very important and 
influential segment of it—manufac- 
tures. 

The second postwar period — the 
catching - up - with - accumulated - de- 
mand period—is one selected for 
analysis. The year which has been 
selected within that period is the first 
full postwar year after a substantial 
element of industrial reconversion 
Shall have taken place. The year 
which has been arbitrarily defined in 
that way for the purposes of the study 
is 1947, 

To answer the question “What is 
the 1947 employment: goal?” the 
Committee started with a demonstra- 
tion of how many persons there will 
be in that year in- the “labor force,” 
or body of persons workirig or seek- 
ing work. 

In 1929 the labor force included 
48,060,000 persons. By 1939 this num- 
ber had been expanded to 54,106,000, 
an average annual expansion of about 


Table II, Value of Manufactures by Principal Groups 1939 and 1947 





INDUSTRY 
NON-DURABLE GOODS 
Food and kindred products 


. Tobacco products 
. Textile and fiber products 
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Paper and allied products 


Chemicals and allied products 
Petroleum and coal products 
Rubber products 

. Leather and leather products 


TOTAL NON-DURABLE 
DURABLE GOODS 


et et 
NP SOSCRN Pwr 
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. Stone, clay and glass products 
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. Electrical machinery 
. Machinery, except electrical 


. Automobiles and automobile equipment.... 
. Transportation equipment, except automo- 


. MISCELLANEOUS INDUSTRIES 


. Apparel and other fabric products 
Printing, publishing and allied industries... 
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GRAND TOTAL (All manufacturing 


industry) 


$80,515.0 





1These are the numbers by which these 20 manufacturing groups were designated in 


the 1939 U. S. Census of Manufactures. 


600,000. Yet in 1944, under the im- 
petus of war, the labor force num- 
bered 64,010,000. In the three-year 
period from 1941 to 1944 it had ex- 
panded by more than 8,000,000 per- 
sons. — 

Opinions of a number of authori- 
ties as to the size of the labor force 
in 1947 vary between 58,200,000 and 
62,000,000. The range of responsible 
view on the permissible civilian ‘“la- 
bor float” is perhaps from a low 
figure of 1,500,000 to a high of 
4,000,000. 

All factors considered, the Com- 
mittee arrived at the figures shown 
in Table I as the most reliable as- 
sumptions. 

Summarized, the 1947 civilian em- 
ployment goal may be vizualized as 
a 20.3 per cent increase over 1939. 


Manufacturers Made Own Estimates 

The Committee felt that the people 
best qualified to do the estimating 
jobs were those most familiar with 
the situations and problems involved 
—the manufacturers themselves. It 
was felt that while a great deal of 
help could be obtained from the trade 
associations of manufacturers, the 
main reliance should be on the manu- 
facturers. 

It was desired to obtain estimates 
in as many as possible of the more 
than 400 main subdivisions into which 
the 20 chief classifications of the 1939 
Census of Manufacturers was divided. 
The Committee was especially inter- 
ested in some 210 subclassifications 
which in 1939 accounted for more 
than 85 per cent of the total value 
of American manufactures. 


‘The manufacturers were not mak- 
ing estimates of their individual com- 
panies, but were asked to do exactly 
what the trade associations who co- 
operated were to do: that is, produce 
forecasts for their industries. 

These forecasts were to represent 
the amount of business the estimators 
thought would actually materialize in 
their respective industries. 

The only assumption which was 
necessarily to be common to all esti- 
mates was the very arbitrary one 
that 1947 be the first full postwar 
year and that by that year a very 
substantial element of the industrial 
reconversion would have been com- 
pleted. 

Beyond that, the estimators could 
make any assumptions they chose re- 
garding the so-called ‘“environmen- 
tal” factors which would depend upon 
planning or action by Government or 
business, upon the level of consumer 
confidence, or upon affairs outside 
of the United States. bs 

The forecasting method employed 
called essentially for: (1) charting 
the percentage relationship between 
a given. industry and the gross na- 
tional product over the years, (2) 
forecasting the gross national product 
for 1947 on the basis of the number 
of employed and their productivity, 
(3) forecasting the 1947 percentage 
relationship between the industry in 
question and the gross national prod- 
uct in that year, and (4) applying 
this percentage to the forecast of the 
1947 gross national product. 


In summary the Committee’s view. 
of the estimates is substantially this: 
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Fig. 2. Installed capacity of primary power 
equipment in manufacturing establishments 


—the overall picture is probably far 
better than anything that any one 
economist or small group of business 
analysts could hope to achieve—most 
of the forecasts are probably good, 
many of them undoubtedly are ex- 
ceptional, any elements of poor esti- 
mates are probably exceedingly 
small. 

As far as the picture for the indi- 
vidual industry is concerned, the com- 
posite industry forecasts are average 
judgments. The average method was 
the most practical one to use. 

What the Committee did was to 
combine the forecasts in each classi- 
fication in the best and fairest pos- 
sible manner. 

The Committee carefully points out 
that the individual manufacturer or 
other business man interested in any 
one line of manufacture should not 
take the forecast presented for that 
industry as his guide without doing 
work of his own to reinforce or dis- 
prove it. 

Estimate for 1947 

In the year 1939, which may be 
taken as the last more-or-less normal 
pre-war year, the aggregate value of 
manufactures was $56,843 millions, 
according to the Census of Manufac- 
tures taken in that year. The aggre- 
gate forecast of manufactures in the 
hypothetical postwar year 1947, with 
which this study deals, is $80,515 mil- 
lions, at the general price level of 
1939. This is an increase of 41.6 per 
cent. 


As between the non-durable gouds 
industries and the durable goods in- 
dustries, the picture is as shown in 
Table II. Also in Table II the aggre- 
gate estimate is broken down into the 
20 chief manufacturing groups into 
which the 1939 Census of Manufac- 
tures was divided. 

In the complete report, the Com- 
mittee presents the estimates for 290 
principal industrial classifications of 
the 1939 Census of Manufactures. 
These figures are classified under the 
20 chief manufacturing classifications, 
and present a 1939-1947 comparison, 
with both years shown at the 1939 
price level. 

In 1939, 10,078,000 persons were 
employed in manufacturing, exclud- 
ing the self-employed. The estimated 
1947 increase of about 42 per cent in 
value of manufactures will not be re- 
flected in a comparable increase in 
employment unless the amount pro- 
duced per worker is the same. 

There is no question that produc- 
tivity per man-hour in manufacturing 
has been rising steadily over many 
years, as a long term trend. By 1929, 
manufacturing output per man-hour 
was just about twice what it had been 
in 1909. In 1941, it was about 42 per 
cent greater than it had been in 1929. 
The increase from 1929 to 1941 aver- 
ages about 3 per cent a year com- 
pounded, which is just about the aver- 
age rate of increase since 1909, neg- 
lecting the period during and imme- 
diately after the last war. 

Some people think that the war has 
taught such productive lessons that, 
after a period of learning to put war- 
time improvements to work on peace- 
time goods, our productivity per man- 
hour will catch up, and be as great 
as it would have been if there had 
been no war. : 

In the judgment of the Committee, 
by 1945 the output per man-hour in 
manufacturing will have dropped 
nearly to the level of 1939; 1946 will 
see productivity at about the level of 
1945; and the estimate is that the 
output per man-hour in manufactur- 
ing in 1947 will increase about the 
1945-46 level and will be about 6 per 
cent above the 1939 level. 


Working Hours 

In regard to working hours, the 
Committee is of the opinion that the 
hours will be just about what they 
were in 1939—if anything they might 
be a little lower. Based on these as- 
sumptions, .the output per manufac- 
turing employe is estimated as fol- 
lows: 


Table III. Employment Comparisons 


Annual Output 
per Mfg. Employe 
Year (At 1939 Prices) 
5 |? gre arom ee $5,640 
1 LE REE SEER See $5,978 
Per Cent 





Value of Manufactures, at 1939 prices 
Manufacturing employees ........... 
Civilian employment ................ 


eeeeeeeeee 


ao GWM Bate de 44.9 53.5 19.1 


1939 Est.1947 Increase 

Millions Millions 
eateetsen $56,843.0 $80,515.0 41.6 
10.1 13.5 33.6 





98 . September, 1945-— POWER PLANT ENGINEERING — Chicago, Ill. 





With these assumptions, and if the 
value of manufactures totals $80,515 
millions (at 1939 prices)—manufac- 
turing in 1947 would employ 13,469,- 
000 persons excluding the self-em- 
ployed. 

This figure would represent an in- 
crease of 33.7 per cent over 1939, in 
which year 10,078,000 persons were 
employed in manufacturing, exclusive 
of self-employed. To sum up: Value 
of manufactures would be up about 
42 per cent. Employment in manu- 
factures would be up about 34 per 
cent. 

Everything considered regarding 
employment, the Committee arrived 
at the following conclusions: If 13,- 
469,000 persons were employed in 
manufacturing, excluding self-em- 
ployed, then . . . the total number of 
employed civilians might be about 
53,448,000. 7 

All this brings us to the conclusion 
that we shall have substantially full 
employment in the hypothetical post- 


war year 1947. Comparison in terms | 


of manufacturing volume, manufac- 
turing employment and civilian em- 
ployment as a whole is given in Table 
Ii. 

The Committee states “we do think 
—and we can hardly state this propo- 
sition too strongly—that the business 
man should take heart from this stir- 
ring expression of optimism by a rep- 
resentative cross-section of American 
manufacturing industry. He should 
not necessarily accept the composite 
estimate made in this study, but he 
should give it full weight in his think- 
ing.” 

Power Equipment for Manufacturing 

Establishments 

Valuable as is the Committee’s sur- 
vey, it does not solve the individual 
manufacturer’s forecast problem. It 
deals in averages and totals of indus- 
trial groups and subgroups thus giv- 
ing only what might be termed the 
general trend, leaving to individual 
management the problem of fitting his 
own forecast and planning into the 
general picture. 

In using the information and fore- 
casts, management is cautioned that 
the values given in the tables are 
based on prices prevailing in 1939 and 
must be corrected to conform with the 
period under consideration. 

Again man-hours per unit of prod- 
uct most likely will not be exactly 
what they were in 1939, nor can we 
expect the power used per unit of 
product to be exactly the same in this 
postwar period under consideration. 
These two factors result in consider- 
able speculation as to the amount of 
power required for producing the es- 
timated manufactured products re- 
quired for the year 1947. 

Nothing is gained, however, by 
standing still in the middle of the 
stream of progress, so the author sug- 
gests the following procedure to those 
manufacturers making their plans to 
meet the power needs of postwar de- 
mands, knowing full well that the 
plan can only be outlined and, to com- 
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plete the procedure, the manager of 
each establishment must rely strictly 
upon data gathered in his own plant 
regarding employment needs, power 
equipment requirements, and value of 
products. 

Assume that the forecasts reported 
by Marketing Committee of CED are 
correct, the values given being based 
on the prices prevailing in 1939. 

The percentage increase in value is 
given by the Committee for each in- 
dustrial group and subgroup. Use the 
figure for the group which most 
closely defines the plant under con- 
sideration. 

From plant records, estimate the 
expansion in employment necessary to 
meet the estimated increased produc- 
tion given for the group under con- 
sideration. 

From the plant inventory, deter- 
mine the horsepower capacity of 
prime movers (i.e. electric generators 
or engines driving factory equipment 
mechanically) and electric motors 
driven by purchased power; the sum 
of these capacities will give the in- 
stalled horsepower capacity of the 
factory. 

Secure from the factory sales record 
the value of the product for the year 
1939. With this data in hand, proceed 
as outlined in Table IV. 

These two estimates of installed 
horsepower requirements may not, 
probably will not, agree for the rea- 
sons that changes in working condi- 
tions such as hours of labor, varia- 
tion in man-hour production, instal- 
lation of labor-saving machinery, 
changes in process methods and im- 
proved plant equipment may have 
taken place between 1939 and 1947 
which will have changed the ratios 
“value of product per installed horse- 
power” and the “installed horsepower 
per wage earner.” 


To illustrate the method and to ar- 
rive at a rough—a very rough—esti- 
mate of what the total installed horse- 
power requirements of the manufac- 
turing industry might be in the hypo- 
thetical year 1947, Table IV has been 
prepared from data taken from the 
Sixteenth Census of the United States, 
1940, Manufactures, 1939, Volume I, 
and estimates given in the Marketing 
Committee’s report of its survey. In 
making his forecasts, the estimator 
should use data taken from his own 
plant records for those items indi- 
cated in Table IV as coming from 
the census. The example worked out 
here is for the entire manufacturing 
industry but the method employed is 
applicable to any plant where the es- 
sential records are available. 

What the Committee has furnished 
is a forecast of total employment in 
manufacturing institutions, value of 
products in all groups and sub-groups 
of the industry based on 1939 prices, 
and the ratio of 1947 to 1939 values. 
The estimator, to use this method, 
must make assumptions, based on in- 
dividual plant experience, as to what 
he expects the value of products per 
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Table IV. Method Suggested for Calculating Postwar Horsepower Requirements 





(Total U. S. Manufacturing Industry) 
First estimate assumes horsepower requirements vary 


proportionately with production 
Value of manufactures, 1939 (Census) 
Horsepower of prime movers, 1939 (Census) 
Horsepower of motors using purchased power, 1939 cman 
Total installed horsepower, 1939 (Line 2 + Line 3 
Value of product per installed horsepower (Line 1 — Line 4) 
Estimated value of Manufactures for 1947 (Com. a 80,515,000,000 
Unadjusted estimated total npr Sa for 1947 (Line 6 + 


Line 5) 


$990 NOP wr 


. Adjustment factor (Assumed, see text) 
. Adjusted estimated total horsepower based on production 
per installed horsepower (Line 7 x Line 8) 


71,402,000 
1.25 


89,250,000 


Second estimate assumes horsepower requirements vary 
proportionately with wage earners 
. Installed horsepower per wage earner, 1939 (Census) 


. Wage earners 1947 (Com. Report 


. Unadjusted estimate of total horsepower, 1947 (Line 10 x 


Line 11) 


. Adjustment factor (Assumed, see text) 
. Adjusted estimate total horsepower based horsepower per- 


wage earner (Line 12 X Line 13) 


. Final estimate, total installed ee in manufacturing 


in 1947 (Line 9 + 2 X Line 14) + 


92,606,000 





installed horsepower to be, and also 
the installed horsepower per wage 
earner. To assist in making these es- 
timates, it will be helpful to plot 
curves comparable to Figs. 4 and 5, 
using data from plant records up to 
1939 then resorting to the forecasts in 
the Committee’s report for the in- 
crease in value of products for the 
sub-group representing the factory 
under consideration. Assuming no 
change in these ratios will give an 
extremely low estimate as that con- 
cedes no advancement in productive 
efficiency nor advancement in the use 
of power. On the other hand, if the 
recent trend in the curves is projected 
to 1947, the installed horsepower in- 
dicated may be higher than should be 
expected although developments in 
the use of power during the war en- 
courages inclination toward the higher 
estimate of power requirements. 


Of the two curves, the value of 
product per installed horsepower is 
much more variable than the horse- 
power per wage earner which is al- 
most a straight line from 1919 to 
1939. In making assumptions, both 
factors should be considered but 
greater reliance placed on the horse- 
power per wage earner. 

The adjustment factor given in 
Line 8 is obtained by dividing Line 5 
by estimated values of production per 
installed horsepower as determined 
from Fig. 4. The factor given in Line 
13 is obtained by dividing horsepower 
per wage earner estimated from Fig. 


205 90 os 920 61925 «61930 195 940 6194 «©61950 15 


Fig. 3. Output per man-hour in manufac- 
turing 


5 by Line 10. The estimates given in 
these curves give the author’s best 
judgment from all factors considered 
for the problem worked out in Table 
IV. Giving twice as much weight to 
horsepower per wage earner as to 
value of product per horsepower, 
Line 15, the final estimate is calcu- 
lated by adding Line 9 to twice Line 
14 and dividing by three. Thus we ar- 
rive at an estimated total installed 
horsepower in manufacturing estab- 
lishments in 1947 of 92,606,000. This 
represents the sum of prime mover 
horsepower plus the horsepower 
rating of electric motors driven by 
purchased power which is an increase 
of 85 per cent over the census figures 
for 1939. 
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Fig. 4. Trend in vdlue of products per 
installed horsepower 
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Fig. 5. Trend in installed horsepower per 
wage earner in manufacturing 
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Countless thousands of words have been written in hundreds of books 
and articles on the general subject of power factor and yet, as Mr. 
von Dannenberg points out in this article, the meaning of power factor 
remains one of the elusive elements among electrical terms; there are 
many men in the field who still do not understand what the term 
means. In recent years there has been a trend toward the use of the 
VAR, representing the unit of reactive power and thus avoiding the 
need for an understanding of power factor. The VAR, however, seems 
little better understood than power factor, even though this unit has 
been in existence for many -years. In view of the general confusion 
existing among engineers regarding the meaning of these various 
terms, Mr. von Dannenberg has written this article on the subject. It 
is one of the clearest discussions we have seen and we are glad to 
have the opportunity of presenting it. Mr. von Dannenberg is an elec- 
trical engineer with a rich background of experience both in this coun- 
try and abroad, and his consideration of the subject is authoritative. 


POWER FACTOR OR VARS 


by ‘ad O, von Dannenberg 


HE INCREASED use of capaci- 

tors for the control of power 
factor and regulation of voltage have 
long indicated the need of meters for 
observing the circuit conditions, which 
will in turn permit the application of 
corrective measures without or with a 
minimum of calculation. 

At the meeting of the International 
Electrotechnical Commission in 1930, 
it was voted to adopt ‘the name or 
term of VAR for designating the 
unit of reactive power.” Briefly 1 var 
results from 1 volt acting in quadra- 
ture (90 degrees) with 1 ampere. 
Even though almost 15 years have 
passed since this meeting giving in- 
ternational approval to the term, its 
use is not as frequent as its impor- 
tance requires it to be although such 
metering methods are in common use 
in commercial applications. 

There is, of course, nothing new or 
mysterious in the use of or need for 
knowing the value of the VAR or its 
summation VAR HOUR. The past 50 
years have witnessed the intensive ap- 
plication of electricity to all of our 
needs and uses and the reference to 
the derived unit POWER FACTOR 
has continued even though its limita- 
tions have long been recognized. 

The explanation of the meaning of 
power factor remains one of the elusive 
elements among electrical terms that 
cannot be made as simple as “A B C” 
although the existence of this factor is 
apparent to even the most practical 
user and worker in the alternating 
current field. We can for instance, in 
the direct current field, find through 
the use of voltmeter, ammeter and 
wattmeter, that the watts will equal 
the product of the volts and amperes; 
in an alternating current circuit, how- 
ever, such is rarely the case even in a 
circuit or for a load made up wholly 
of incandescent lights or even a pure 
resistance load. When the load meas- 


ured is made up essentially of motors 
and transformers the watt reading 
may be very much less than the prod- 
uct of the volts and amperes and the 
ratio of watts to the product may be 
a low one or as it is customarily given, 
a low percentage. Various analogies 
have been suggested but since the true 
nature of electrical phenomena .are 
conjectural it seems sufficient to state 
that any circuit having a magnetic 
coupling or which consists of some 
condensive capacity equipment will 
have a power factor of less than 1 or 
100 per cent, in commercial terminol- 
ogy. We have then in any alternating 
current circuit volts, amperes, and 
watts, all readily measured; and from 
the ratio of the watts to the product 
of the volts and amperes is calculated 
a value which is known as the power 
factor. 


Basic Principles of Power Factor 


Actually the basic essentials ‘con- 
cerning power factor and its pertinence 


to alternating current phenomena can . 


be readily indicated experimentally. 
For the system including a conductor 
and a magnetic field there is no effect 
when the conductor or the field move 
or are produced in a parallel direc- 
tion; the field may be stationary in a 
continuous one-way direction with the 
conductor revolving or the conductor 
may be stationary and subjected to 
the influence of a field created by an 
alternating voltage varying periodi- 
cally in forward and reverse direc- 
tions through continued cycles. Basic- 
ally we have here Newton’s third law 


“of motion expressed as: The mutual 


actions of two bodies are always equal 
and act in opposite directions; or pos- 
sibly in a more condensed way: Action 
and reaction are equal and opposite. 

It follows then, when we apply a 
potential (voltage) to.a circuit, caus- 
ing a current to flow we produce a 


magnetic field which in turn induces 
a potential (voltage) in the conductor, 
opposed to the impressed potential 
causing the flow. While for direct cur- 
rent this effect is of short duration 
slowing up the rise of the current 
when first applied and tending to con- 
tinue the flow when the impressed 
potential is removed, the periodic va- 
riation in alternating current circuits 
makes the effect a continuous one. It 
follows then: the impressed (produc- 
ing) potential in a perfect magnetic 
circuit gives rise to a reacting poten- 
tial directly opposed to it or lagging 
180 degrees behind it and 90 degrees 
behinr the current flowing; hence the 
impressed potential (the applied cir- 
cuit voltage, as indicated by a volt- 
meter connected to it) leads the cur- 
rent by 90 degrees. Actually no cir- 
cuit is either completely non-magnetic 
or completely magnetic hence the 
angular relation of voltage and cur- 
rent is less than 90 degrees as for 
instance unloaded transformers and 
induction motors indicating angles as 
low as of the order of 78 degrees or 
even less with correspondingly low 
power factors. Where we have a ca- 
pacity effect as the major factor we 
obtain the phenomenon of leading 
power factor since the flow of current 
in a perfect capacitive circuit is maxi- 
mum when the potential is zero; in 
other words, it leads the potential by 
90 degrees. A simple illustration is 
the one of using direct current for 
testing cable continuity where a bat- 
tery and telephone receiver are used, 
with a circuit made up of two in- 
sulated conductors, applying the po- 
tential there is indicated a current 
flow by a click in the receiver when 
the cable is being charged but ceases 
when the initial charge is completed, 
in fact if the insulation was perfect it 
would continue to hold the charge in- 
definitely. Removing the battery from 
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the circuit and applying the receiver 
alone we obtain a click due simply to 
the charge remaining in the cable be- 
ing discharged through the receiver. 

Where synchronous motors are con- 
cerned, designed for purely power fac- 
tor and voltage control, angles of lead 
as low as 89 degrees (2 per cent power 
’ factor) are not uncommon. A similar 
phenomenon is that of a long unloaded 
transmission line; we have for instance 
for the average 66,000 volt (between 
lines) 3-phase circuit an approximate 
power factor per mile of line of some- 
thing of the order of 2 per cent lead- 
ing indicating an angle of the order 
of 89 degrees. 


Use of Meters 

The foregoing is essentially a sum- 
mary of known and readily checked 
information which can be demon- 
strated experimentally and verified 
through tests; but continuing further 
other elements and characteristics de- 
velop, indicating approach in another 
way. 

We have the basic symbols: 

E for voltage, I for current, W for 
watts from which follow: 

E X I or voltamperes (VA) 


Power factor (PF) = Bf (for 1- 


EI 
phase circuit) and 


— for a 3-phase circuit (as- 

V3 EI 
sumed balanced) : 

The foregoing are in decimal values 
which in usual practical problems are 
multiplied by 100 to give them in per 
cent and which are usually given in 
power contracts and other discussions. 

The measurement of power factor 
presents no practical difficulties if 
only approximate values are desired; 
all methods involve the use of volt- 
meter, ammeter and wattmeter, the 
last named being a i-phase 2-coil 
meter for a 1-phase circuit; one 4-coil 
meter polyphase or two 2-coil meters 
for a 3-phase circuit. For the 3-phase 
circuit when using two 2-coil meters 
the readings. are never exactly the 
same except at 100 per cent power 
factor which is essentially a theoreti- 
cal condition and one rarely found in 
practice. For a balanced 3-phase cir- 
cuit a single 4-coil meter may be used 
alone and the power factor calculated 
from the ratio of the two single phase 
readings. 

There is in actual use what is 
known as a polyphase balanced power- 
factor indicator consisting of one cur- 
rent element and one potential ele- 
ment; the potential element receives 
as its energizing potential the voltage 
which is the resultant of two line-to- 
line voltages using the common con- 
nection for the line from which the 
current is derived and so connected 
that at 100 per cent power factor the 
resultant fields are at 90 degrees re- 
sulting in zero torque and the pointer 
attached to a moving element of iron 
takes up a calibrated position on a 
scale marked 100 in terms of power 
factor or the resultant angular rela- 
tion of the two fields produced for the 
particular circuit condition. It is read- 





REACTIVE 
VOLT AMPERES 
OR = 





Fig. 3. Simple charts for determining VARS from Power Factor and Waits or Kilowatts 


Vars =/ (kva)*——(kw)° or kw x tangent of angle 


The scales used in making up charts such as this will depend on the range of power 

factor and vars concerned. If given in the same value for both scales or simply in a 

percentage it is at once clear that for 70.0 power factor the value of kw and vars are 
equal, so for lower ranges the var scale must be extended 


ily seen, if the voltages and currents 
are not well balanced the value of the 
resultant may differ from the value 
obtained by other means. For a 1- 
phase instrument with 2-coils the po- 
tential circuit has reactance, virtually 
a choke coil with an iron cure, added 
to it, adjusted to indicate 100 per cent 
power factor with a wholly resistance 
load. For a 2-phase circuit a meter 
with two current and two potential 
windings has been used the potential 
elements being connected to the op- 
posite circuit from which the current 
is obtained, making it essentially the 
same as a 4-coil wattmeter. 


Use of Vars 

Actually when we make practical 
applications we find limitations which 
make the use of VARS instead of 
power factor a desirable one. As pre- 
viously stated the term power factor 
is a derived one and the meters avail- 
able for its direct measurement are 
limited in their application to bal- 
anced circuits or those very nearly so. 
The operating situation usually ex- 
perienced is that of adding or reduc- 
ing some value of VARS, either to 
change the power factor or for voltage 
control. The handling of such situa- 
tions in the simplest and most effec- 
tive way is of most pertinent concerii. 
The conditions require the availability 
of meters measuring volts, amperes, 
watts and either power factor or 
VARS; since the conventional power 
factor meter available is reasonably 
accurate for balanced conditions only 
and VARS can be determined with a 
greater degree of accuracy, the use of 


the latter is more desirable. In addi- 
tion a change in the system or load 
conditions, as previously stated, re- 
quires the addition to or subtraction 
from, of a value of VARS, hence a 
knowledge of what the value of VARS 
is and what it should be for the 
changed condition, will indicate the 
value of VARS to be added or sub- 
tracted to obtain the condition re- 
quired. While it is possible to make 
calculations rapidly, using the slide 
rule and tables, more practical means 
are available. 

A brief. review of the simple mathe- 
matical elements concerned seems in 
order at this point. We can represent 
circuit conditions involving volts and 
amperes and power factor as follows: 


Fig. 1 Fig. 2 


For Fig. 1: O1 represents the im- 
pressed circuit volts, leading the cur- 
rent O2 by the angle 6; for Fig. 2, 
O2 represents the impressed volts, 
lagging behind the current O2 by the 
angle 6. Fig. 1 represents the con- 
ventional setup for a circuit with lag- 
ging current and Fig. 2 with leading 
current. As previously explained the 
power factor can be calculated when 
the readings of watts, volts and am- 
peres are available and from this we 
obtain the| values of the angles @, 
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COMPONENT 
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VAR METER 
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METER 

STANDARD WATTHR. 
METER 


Fig. 4. Conventional connections of a watt hour and varmeter. Note: The connections 
indicated for the varmeter are conventional for normal forward rotation for lagging 
power factor with a phase sequence of 1-2, 2-3, 3-1 


or what is more needed for prac- 
tical application, information leading 
us to the value of VARS which is the 
useful one. The value of watts in 
either Fig. 1 or 2 is equal to O2 times 
the value of O1 or O3, in phase with 
it, or acting in the same line. We have 
from elementary trigonometry, to get 
the value of O1 or O3 in phase with 
O2 (O1 cos @) or (O3 cos @) cos 
6, being equal to O2 = O1 or O2 = 
03; to complete the group we require 
the value of the VARS as was defined 
at the beginning, namely, the element 
“acting in quadrature (90 degrees)” 
with the amperes. Briefly the VARS 
in Fig. 1 and 2 can be represented by 
the values 1-2 and 2-3 respectively, 
and since the amperes O2 are common 
to the system, the position of volt- 
amperes is represented by O1 or O3 
and in turn 1-2 and 2-3 can be cal- 
culated from O1 sin 6 or O3 sin @ 
Any trigonometrical table gives the 
corresponding cosine and sine values 
for any angle and we then have our 
watt (power component) and VAR 
(reactive component). To those to 
whom the features of the right tri- 
angles are better known and under- 
stood it follows for Fig. 1 and 2 that: 


1-2 = V(O1)? — (02)? or 
2-3 = (03)? — (02)? 








although using the power factor (co- . 


sine) and reactive factor (sine) values 
enables more rapidity and accuracy in 
calculation to be gained. It is also 
possible to use a graphical chart 
which permits rapidity and almost 
instant results to be obtained. The 
accompanying chart Fig. 3 illustrates 
a graphic method for obtaining power 
factor, vars or watts when the two 
other quantities are given. If for 
instance we have a value of 100 watts 
(or kw) at 55 per cent power factor, 
we obtain the vars by placing a 
straight edge, intersecting 100 on the 
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watt scale and 55 on the power factor 
scale and the extension to the var 
scale indicates a value of 151 vars; or 
we can obtain aS is evident the watts 
from the vars and power factor and 
the power factor when given watts 
and vars. The graph can be made up 
to suit any load conditions expected; 
the one given was made simply to 
show a fuller range and is based on 
the relations given in the appended 
diagrams. If for instance, as is often 
the situation, a close range of power 
must be maintained the expected watt 
or var scales can be longer for the 
values concerned and so make pos- 
sible very close readings. It is, how- 
ever, necessary to point out an impor- 
tant detail a fundamental one which 
brings out more clearly the desirabil- 
ity for using VARS rather than power 
factor. An actual example will illus- 
trate the foregoing statement. At 100 
per cent power factor the redctive 
factor (or VARS) is zero; at 90 per 
cent power factor reactive factor is 
43.6 per cent or in other words with 
a load of 100 kw the vars are 48.4 kva. 
This relation can be checked from 
Fig. 3 or can be calculated as follows: 
kva = kw ~ power factor 

or 100 — 90 = 111.1 

rkva (vars) = Vkva? — kw? or 

V (111.1)? — (100)? = 48.4 

This shows for a 10 per cent power 

factor change there is a change 48.4 
+ 100 or 48.4 per cent on the kw base 
or to state the conclusion in another 
way, for a relatively small change on 
& power factor scale we have virtually 
five times the change on the VAR 
scale; this can also be observed on 
the scale of the power factor indicator 
where there is much less change as 
100 per cent power factor is ap- 
proached, so a power factor reading 
close to 100 per cent and particularly 
between 95 and 100 is. uncertain for 





the conventional type of meter avail- 
able. And in addition, as previously 
stated, the meter is energized through 
the resultant fields due to two volt- 
ages and one current, which intro- 
duces another uncertain element in 
the indication. 


Use of the Varmeter 

We have, on the other hand for the 
varmeter as in conventional use and 
agreed upon as a commercial measur- 
ing instrument, a duplicate of the 
wattmeter with two current and two 
potential elements, with the same 
scale. It is, however, necessary to pro- 
vide some auxiliary equipment to es- 
tablish the relations required to give 
the value sought after, namely, VARS. 
This is known generally as a phase 
shifting transformer or, possibly bet- 
ter, as a reactive component compen- 
sator. Fig. 4 indicates the conven- 
tional connections for a watt hour and 
varmeter. Fundamentally the reactive 
component compensator introduces 
into the varmeter a voltage shifted 
90 degrees from that in the watthour 
meter hence the indication or registra- 
tion varies in this meter with the 
power factor of the load. 

Theoretically the varmeter should 
indicate a value proportional to: EI 
sin @ where the power factor meter 
indicates EI cos @. However, since 
there is no commercial meter yet de- 
veloped for this purpose the conven- 
tional method in general use is as in- 
dicated, although it is clear the volt- 
age impressed on the potential coil of 
the varmeter is made up of or the 
resultant of two other voltages. The 
vector relations need not be given 
here but the relative values of the 
component voltages are 57.7 and 115.5 
per cent, which when combined in the 
angular relation give the required 100 
per cent value impressed upon the 
meter potential coil. Incidentally, it 
is also necessary to take into account 
the phase sequence (incorrectly termed 
phase rotation) when connecting the 
varmeter. This and other pertinent 
details are clearly given in the in- 
structions issued with each meter and 
need not be given here. 

A method used for obtaining a value 
or reading which can be changed to 
vars through the use of a caleulating 
factor is available. This consists in 
simply cross-connecting the potential 
coils of a watthour meter so the volt- 
age, see Fig. 4, received from lines 
1-2 is impressed on the coil normally 
receiving voltage from 3-2, and put- 
ting voltage 3-2 on the meter coil nor- 
mally receiving voltage 1-2. This 
method however, requires the use of 
a multiplying factor 3 + 2 or 0.866 
to give the correct value of vars. The 
only reason for giving this method is 
the possible situation when an imme- 
diate result or value is required and 
the compensating transformer, a spe- 
cial type of auto transformer, is not 
immediately available. This method is 
not recommended for general use as 
it is not unusual to receive a reading 

(Continued on page 104) 
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The Aims of 
Pipe Stress Investigations 


The determination of stress in piping systems is a very important fac- 
tor in the design of such systems. This article discusses some of the 
underlying principles involved in the methods that have been de- 
veloped and points out their limitations as well as their merits 


by Gerald Anthony P. am 


Chief Stress Analyst, Foster Wheeler Corp. 
Instructor in Mathematics, Pratt Institute 





B Bi AIMS of the pipe stress in- 
vestigator are to insure the most 
safe operation of high temperature 
and high pressure piping and equip- 
ment, consistent with the economy of 
materials. It is his responsibility to 
insist that every length of pipe per- 
forms maximumly. He knows that 
every heated line exerts a potential 
force of 190-psi of cross-sectional 
area per degree F difference in tem- 
perature. Consequently, methods and 
devices must be utilized to prevent 
the destruction of equipment and in- 
jury to operators. In order of com- 
mon usage, changes in the direction 
of pipe runs, expansion loops and 
bends, corrugated pipe and creased 
bends, expansion joints and hinged 
joints, are universally employed to 
absorb expansions. 

If frictional losses in flow and the 
vibrations of equipment are not con- 
trolling factors, a few additional feet 
of plain pipe is by far the cheapest 
installation. The inherent elasticity 
of steel makes it possible to design a 
pipe run so that it will behave much 
like a spring, compressible or extend- 
able. While analogous in operation, 
the determination of stresses and 
strains in a spring, are much simpler 
than the same investigation in pipe. 
A pipe line is a space system whose 
members lie in one, two or more 
planes. As the line becomes more 
complex, the amount of labor in- 
volved in an analytical solution for 
moments and reactions employing the 
basic mathematics of mechanics be- 
comes excessive. Moreover, when the 
cross section of a pipe line is not uni- 
form, and where the system consists 
of three or more branches, calcula- 
tion problems are insuromuntable. 
Many ingenious men, as Sabin 
Crocker, C. T. Mitchell, and S. W. 
Spielvogel, have devised systems for 
the analysis of pipe lines in space, 
yielding results of a precision com- 
mensurate with the expenditure of 
effort and good engineering judg- 
ment. 


Change in Direction 

The generally accepted idea is that 
a change in the direction of a line 
constitutes the basis of flexibility. 
Furthermore, a unit force applied to 
any frame will produce a unit mo- 
ment. By the conjugate beam theory, 
moments of unit moment areas are 
calculated, which in turn yield unit 
deflections. The combined effect of 
the unit forces in three coordinate 
planes are then summarized, forming 
constants in units of pounds x feet 
cubed, called “shape constants,” “flex- 
ibility constants,” or ‘moment areas.” 
Since the relationship between deflec- 
tion and force or stress is propor- 
tional to these constants, it is a sim- 
ple matter to equate the expansion of 
the pipe system with the deflection 
and compute by direct ratio the force 
of unit stress, generated by the heated 
pipe system. 

Of the manifold methods, the 
Graphic-Analytical System of C. T. 
Mitchell is the accepted standard of 
many companies for the computation 
of stresses and forces generated by 
the usual run of high temperature, 
three dimensional pipe lines. The jus- 
tification for this adoption lies not 
only in the excellent operational ex- 
periences of many years, but also in 
the realization that if stresses are 
found to lie within safe limits, and 
if the magnitude of the resultant 
forces are such that terminal vessels, 
or supporting structures are not over- 
loaded, the requirements of a pipe 
stress investigation are satisfied. In 
support of competitive methods which 
claim to be exact, it has been argued 
that the “Mitchell Method” may yield 
results with a 25 per’cent inaccuracy, 
or worse. The author will agree that 
for unsymetrical, compound and re- 
dundant pipe layouts, Mitchell’s fun- 
damental hypothesis concerning the 
direction of the neutral axis, is per- 
haps untenable. Nevertheless, com- 
pensating conservatism and the speed 
in attaining a general picture of pipe 
behavior, more than offsets the in- 
herent discrepancies in this process. 


Fallacy of All Methods 

The elementary fallacy of all meth- 
ods lies in the basic assumption that 
the ends of a pipe line are firmly se- 
cured against translation and rota- 
tion. That the true end condition lies 
somewhere between complete fixa- 
tion and the freedom to rotate, is 
obvious. But, to estimate the per- 
centage of end fixation and attempt 
to plot corresponding points of con- 
traflexure in the piping system, is an 
unjustifiable refinement, leading to 
cumbersome calculations, prohibitive 
in their mathematical complexity. 
Therefore, if only for convenience, 
the fixed ended pipe line is held com- 
patible with the probable state. This 
is conservative since it can be shown 
that the computed stress for a line 
considered fixed, is twice that for the 
same line assumed hinged. Among 
other things, calculations based upon 
the Mitchell method are also on the 
safe side, inasmuch as the omission 
of the flexibility gained by torsion 
and the flattening effect of curved 
sections, vitiates, to some degree, the 
liberal predetermination of the points 
of least moment. 

Whether an “exact” method is em- 
ployed or not, the primary considera- 
tion is neither to establish a precise 
stress, nor a definite reaction, but to 
determine in what range of values 
the figures lie. Stresses up to or be- 
yond an allowable limit indicate in- 
sufficient flexibility, and stresses 
found to be in the hundreds or low 
thousands of pounds per square inch 
indicate more material has been used 
in the layout than needed for ade- 
quate safety. 

Allowable stresses are determined 
by laboratory experiments under con- 
ditions far more favorable than those 
experienced in practice. Thus, it is 
clear then, that a large measure of 
engineering judgment must be exer- 
cised when computed stresses ap- 
proach the allowable, particularly 
since contingencies beyond the con- 
trol of the designers, as initial varia- 
tions from the ideal pipe and mis- 
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alignment of field supports, are un- 
certainties reasonably ignored. While 
it is true that failures in compression 
members are the most frequent 
causes of structural collapse, never- 
theless compression is not often crit- 
ical in pipe stress analysis. On the 
other hand, tensile stresses encoun- 
tered in flexure are aggravated by the 
axial stress produced by internal 
pressures. Moreover, any intense con- 
centration of stress of a high local- 
ized character will tend to relieve 
itself by plastic flow, and at worst 
cause permanent set in the line rather 
than fracture. The real danger lies, 
however, within high moments at po- 
sitions in the line occupied by flange 
joints and valves. It is here that even 
small displacements will unbalance 
the gasket pressure, causing flange 
joints to leak, or will prevent the 
proper seating of valves, with result- 
ing wire drawing in the case of high 
pressure steam. 

It is not at all uncommon for a de- 
signer to “loosen” a line figuring well 
within stress requirements, because 
he has found excessive end forces. 
High pipe reactions on towers or con- 
densers will deflect the shells, dis- 
place tray supports and foul baffles. 
Turbine manufacturers limit the 
permissible forces on casings to zero 
pounds. Since this is an impossible 
restriction, many analysts use a load- 
ing of 100 1b maximum per peripheral 
inch of nozzle. A study of deflection 
formulae reveals, that for equal con- 
ditions, stress is the governing fac- 
tor in small diameter pipes, but for 
large diameter lines, force controls. 
It should be noted, too, that stress is 
independent of pipe-wall thickness, 
and constant for reciprocal variations 
of force and deflection. Since force 
and deflection are directly propor- 
tional, for any given: problem, the 
effects suffered upon terminal equip- 
ment or fixed supports should be in- 
vestigated whenever a pipe schedule 
is increased. 

What Method to Use 

The question of “how to consider 
a pipe run,” or “what method to use,” 
arises frequently in pipe stress deter- 
mination. A few considerations will 
dictate the procedure. The ends of 
all shapes terminating at equipment 
or at rigid anchors may be regarded 
fixed. Single plane, uniform and sym- 
metrical runs, having but two an- 
chors, including 90 degree bends with 
tangents, may be computed accu- 
rately by the “Mitchell Method.” 
Systems in several planes may be in- 
vestigated for range of stress values 
by “Mitchell,” but for the strictest 
economy of material, especially when 
expensive alloy pipe is used, an anal- 
ysis by the “Elastic Center” or “Mo- 
ment Area” methods will prove more 
exact. Multi-branched lines, and runs 
composed of several pipe sizes are 
more easily examined by breaking the 
shapes into elementary units and 
summarizing the individual effects by 
the methods of virtual lengths and 
super position. A fair familiarity 


with two or more methods of stress 
analysis, together with an under- 
standing of the basic approach, will 
overcome the calculation difficulties 
in any seemingly impossible arrange- 
ment of pipe lines. 

It may be required to. ascertain, 
merely, the adequacy of a section of 
pipe consisting mainly of a large 
quarter-bend. There are tables list- 
ing the permissible movement and 
resulting force at a stress of 12,500- 
psi for quarter-bends up to 150 inch 
radii, in all standard sizes of pipe. 
A glance at the chart will probably 
determine the need for further in- 
vestigation. “L” shapes and loops 
may be quickly analysed from pub- 
lished nomographs. The author has 
found the use of the “Hardy Cross” 
Moment Distribution system and the 
fundamental conjugate beam theory 
measurably helpful when calculating 
the effects on systems with many 
branches and redundant restraints. 

There are a number of typical 
cases where one system of computa- 
tion definitely takes precedence over 
all others. Such a problem might in- 
volve a large vapor line emanating 
from the top of a fractionating tower 
and terminating at an anchored con- 
denser. The stress in this line. will 


be most critical during the “start-up” 
or “steaming-out” operations of the 
plant...The tower is. considered hot, 
while the line is cold. Hence, the line 
must be sufficiently flexible to absorb 
the expansion. of the tower from its 
lower tangent line to the vapor noz- 
zle. The “Mitchell Method” would 
be inadequate for this investigation. 
Consequently, the method of super 
position would be chosen to give the 
proper weight to the moment reversal 
in stretching the vapor line to accom- 
modate the tower expansion. Herein 
is a condition analogous to the stretch- 
ing of a spring, where a line, absorb- 
ing only an external movement, be- 
haves differently from the heated 
“fixed-ended” space system. 

While it is not intended to extol 
the merits of any one system of pipe 
stress analysis, nevertheless, each has 
its place among the tools of the 
prudent designer. When it comes to 
weigh in the balance the importance 
of precise calculations and extensive 
research with the overall economy of 
materials, the experience and judg- 
ment of the analyst will be reflected 
in his expenditure of engineering ef- 
tort. More true in a science than in 
many other phases of human. en- 
deavor, the ends justify the means. 





Power Factor or Vars 
(Continued from page 102) 


without reference to the reduction 
factor involved so it becomes neces- 
sary to have a recheck. 


The foregoing portion has attempted 
to review in an explanatory way the 
need or preference for using VARS 
instead of power factor. The practical 
use is relatively simple through pre- 
pared tables, curves or charts which 
makes the application far easier. The 
straight line method as per Fig. 3 is 
probably the simplest to use and a 
result is made available without cal- 
culation with a minimum of effort. 
Assume for instance we have a 1000 
kw load with a power factor of 80 per 
cent which it is desired to change to 
90 per cent, from Fig. 3 we lay a 
straight edge between 100 on the kw 
scale in line with the 80 per cent mark 
on the power factor scale which pro- 
longed to the right intersects the var 
scale at say 750 on a proportional 
basis; we then by the same method 
between 100 and the 90 per cent mark 
which indicates say 480 on the var 
scale. The corrective vars to be ap- 
plied will then be 750-480 or 270. 
This may be checked in two ways as 
follows: 

For 1000 kw at 80 per cent the total 
kva will be 1000 -- 0.8 or 1250; from 
a trigonometric table for a power 
factor (cosine) of 0.8 the reactive or 
var factor (sine) is 0.6; then the vars 
will be 1250 x 0.6 or 750. In a similar 
way the tangent of the angle whose 
cosine is 0.8, is 0.749 or 749 which is 
less than one per cent of the other 
value. At 0.90 power factor, the re- 


active or sine is 0.436 the kva are 
1000 ~ 0.9 or 1111 and vars are 1111 
x 0.436 or 485; then we have 750 — 
485 or 265 for corrective vars. 

The vars may also be calculated 
using the formula: Var = 12502 — 
10002 or 750 at 0.8 power factor; then 
at 0.9 the kva will be 1000 ~— 0.9 = 
1111; and the vars will be as before, 
11112 — 10002 or 484 which checks 
with the scaled value of 480. The cor- 
rective vars from the lengthy arith- 
metical method, the rigorously correct 
one, will be 750 — 480 or 270, the 
same as obtained by the straight line 
method and with practically no cal- 
culation. It is clear with scales made 
up to suit the range of load in kw, 
vars and other known factors from 
actual operating knowledge. They can 
be drawn and divided to give close 
readings, within one per cent or less. 

Summing up the general details of 
the discussion vars may be said to be 
more desirable to use than power fac- 
tor for reasons as follows: 


1. The accuracy of the method is 
the closest available with commercial 
measuring: devices available for both 
indicating and integrating meters. 

2. It is a standard method ap- 
proved by convention and is in uni- 
versal use. 

3. It uses standard watthour me- 
ters. 

4. It is simple to apply and can if 
necessary, and with care, be used 
without a compensator. 

5. It gives information which, with 
the use of the chart or tables shows 
at once without calculation what is 
necessary to be done to obtain any 
required condition. 


104 5 September, 1945-—— POWER PLANT ENGINEERING — Chicago, Ill. 








Why Not to Marry an 
Engineer 
(Psalm to an Engineer’s Sweetheart) 
By Leslie Nielsen 


Verily, I say unto ye, marry not an engineer; 

For an engineer is a strange being and possessed 
of many evils. 

Yea, he speaketh always in parable which -he 
calleth formulae, 

He wieldeth a big stick which he calleth a slide 
rule, 

And he hath only one bible, the hand book. 

He thinketh only of strains and stresses, and with- 
cut end of thermodynamics. 

He showeth always a serious aspect and seemeth 
not to know how to smile. 

He picketh his seat in a car by the springs thereof 
and not by the damsels. 

Neither doth he know a waterfall except by its 
H.P., nor a sunset except that he must turn on the 
light, ner a damsel except by her weight. 

Always he carrieth his books with him, and he 
entertaineth his sweetheart with steam tables. 

Verily, though his damsel expecteth chocolates 
when he calleth, she openeth the package to dis- 
cover samples of iron ores. 

Yea, he holdeth her hand but to measure the fric- 
tion thereof, and kisseth her only to test the viscosity 
of her lips, for in his eyes there shineth a far-away 
lock that is neither love nor a longing look—rather 
a vain attempt to recall formulae. 

Even as a boy he pulleth a girl's hair but to test 
its elasticity: 

But as a man he deviseth different devices. 

For he counteth the vibrations of her heart strings, 
and seeketh ever to pursue his scientific investiga- 
tions. 

Even his own heart flutterings he counteth as a 
measure of fluctuation, and enscribeth his passion 
as a formula, 

And his marriage is a simultaneous equation in- 
volving two unknowns and yielding diverse results. 

Verily, I say unto ye, marry not an engineer. 


w 
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There Ought to Be 
a Law— 


By WILLIAM S. WHITE 


I pon’t know whether other engi- 
neers who may read this will agree 
with me or not but it’s my observa- 
tion that when a “junkpile” type of 
plant finally reaches the end of its 
tether, the management—mainly re- 
sponsible for the existing state of af- 
fairs—usually decides, that all that is 
needed is a good engineer with plenty 
of experience, and in a short time the 
innumerable errors and mistakes 
made in years past, will be corrected 
and adjusted without involving much 
time or expense. With all the argu- 
ments advanced today in favor of free 
enterprise, one may asked to be ex- 
cused for harboring doubts about the 
whole thing, after an experience such 
as I had recently. This experience 
made quite an impression upon me 
and since I had had others similar to 
it before, I made a resolution to make 
a much more thorough investigation 
than I did on this occasion, before ac- 
cepting a position as chief engineer or 
master mechanic. 

Owing to poor health, I had been 
idle for some time. When I was well 


enough to think of going back to work, 
a coal mining firm invited me to take 
charge of the power plant and the 
mining machinery at a place about 150 
miles due west of the City of Edmon- 
ton, Alberta, Canada. The plant was 
represented as having been rebuilt, 
and practically ready to get started 
under steam. The original plant had 
been Uestroyed by fire about a year 
previous. Having in mind a more or 
less new plant built in accordance 
with modern principles of design, and 
having had some experience in mine 
plants, the offer appealed to me as a 
desirable opportunity. 


First Impressions 


When I arrived at the place and 
looked over the supposedly rebuilt 
plant under the guidance of the man- 
ager, I had to pinch myself as I lis- 
tened to him averring that in a few 
days I should be able to get up steam 
and have a 500 kva unit in operation. 
The direct-connected compound, ver- 
tical engine of this generating unit 
stood, like a monument in solitary 








There ought to be a law to prevent anything like what is described 
in this article happening to any engineer. This is the sort of thing that 
drives engineers nuts and yet it goes on every day in countless piles 
of junk called power plants throughout this whole great land. Mr. 
White, the author of this painful narrative, it may be recalled wrote 
“Twenty Years at Ponoka” which appeared in the November, 1944, 
and February, 1945, issues. Mr. White’s twenty years at Ponoka were 
bad enough, as we pointed out, and after his trying experience there 
it might seem strange and ironical that he should now encounter a 
situation like this but as we said when we presented the Ponoka story, 
these are not isolated instances—they prevail in countless other so- 
called plants throughout the country. Just because an engineer has a 
license, management assumes that he should be able to assemble any 
odd collection of scrap into a power plant, at practically no cost and 
with little or no help. When questions of cost or safety come up, the 
engineer's experience and technical knowledge count for nothing. 


If he can’t put an out-dated slide valve engine that has been laying 
on the junk heap for ten years into perfect shape with a screw driver 
and a monkey wrench, why does he go around posing as an engineer? 
That is the attitude of many so-called managers. When an acci- 
dent occurs, however, then it is another story, then the engineer is to 
blame. Why didn’t he do something about it? 


Read the article by R. L. Brown, “The Chief—He Don’t Know Nothin’ 
About Engines” which was presented in these pages in the March, 
1945, issue for a tragic example of what happens through the criminal 
negligence and incompetence of some managers. Perhaps engineers 
are considered as “expendable” but that is poor solace to the engineer 
who has to make a living. Mr. White did not write the title we use at 
the head of this article—he called it. “A Peculiar Power Plant” which 
was putting it mildly. In our opinion they should bury it—it smells, 
and that, also, is an understatement. 
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grandure on a square block of con- 
crete four feet above the surrounding 
debris in the engine room. 

A prize exhibit, of which the man- 
ager was very proud, was the forced 
draft fan, which he had caused to be 
rebuilt out of a ventilating fan which 
had gone into disuse. The fan was cer- 
tainly large enough, and had been in- 
stalled so that it discharged down- 
wards, and practically at right angles 
to the horizontal wind duct leading 
through the bridewalls of the four 150 
hp, hrt boilers, with a damper control 
in each ashpit. Properly, the fan 
should have been turned around so 
that the discharge swept down and 
under the fan base into the duct. It 
turned out later that the fan had to be 
reversed, because there was no one 
who could reverse the operation of 
the vertical steam engine direct con- 
nected to the fan, and it would have 
been too inaccessible, and inconven- 
ient to place the engine on the other 
side of the fan. On the other hand it 
is possible from what I was to find 
out in other things, that the direction 
in which the fan was to revolve was 
not understood when the fan was put 
in place. I was informed that the 
previous fan, which was rendered use- 
less by the fire, had been too small 
and the much larger fan now in place 
would give much more draft. Pre- 
viously the draft had been insufficient. 
As the duct was the same size as be- 
fore, only 16 in. square, having been 
originally installed for two boilers 
and extended to take in two more 
boilers later, it was hard to see much 
advantage taking into consideration 
other factors. 

The Smoke Goes Up the Chimney, Maybe 

The boilers and settings had sur- 
vived the fire but very little had been 
done to them in the way of repairs, 
although much might have been done 
in improvements. The _ individual 
stacks, however, had been replaced 
by a breeching supported on the 
boiler fronts together with a single 
short stack, which was 40 ft high 
above the grate surface. The original 
stacks had not been any higher, and 
this at an elevation of 3,800 ft above 
sea level. It was quite plain that the 
whole matter had been confused with 
an induced draft installation, and that 
if sufficient air could be forced into 
the fires, in some mysterious way, the 
gases of combustion would be forced 
through the combustion chamber, into 
and along the 4 in. tubes to the 
breeching and up the stack. 

The small vertical, enclosed steam 
engine for driving the draft fan was 
in the course of being re-assembled 
when I was introduced to it, and told 
it would soon be ready. A new valve 
and piston rod had been made up and 
considered as all the repairs necessary. 
The cylinder and the piston with its 
distorted rings showed very little re- 
lation to one another, and this was the 
case also with the circular slide valve 
and its bore or chamber. The valve 
was so loose a fit, that by tilting it 
sideways, it would lock on the port 



























Qo 


J 











D 


oe) 


whe 







The compound vertical engine stood like a monument in solitary 
grandure on a square block of concrete : 


edges. To make the engine function 
at all, the cylinder had to be bored 
out as there was a depression worn 
in the cylinder wall at one end about 
3 or 4 in. in diameter, and about % 
of an inch deep that looked as if it 
had been caused by wet steam im- 
pinging on it for a long time. The 
boring of the cylinder was done on an 
ancient type of lathe, which had passed 
through the fire, and the result left 
much to be desired in the way of a 
finished job. The piston was built up 
by bronze welding and turned off to 
a fit, and the ring grooves squared up 
to take a new set of rings that had 
been procured from an outside ma- 
chine shop on dimensions given. How- 
ever when it came to the boring out 
and refitting of the valve in the steam 
chest, the manager would not allow 
this, as too much time had been 
wasted on the cylinder. Furthermore, 
the engine had run the fan all right 
before the fire, other statements to the 
contrary. 

After some further delay in fixing 
up the geared oil pump for lubricating 
the engine bearings, which at best 
could only operate for a short time 
as the operating mechanism was prac- 
tically worn out, the engine was as- 
sembled and tried out. There was a 
steady blow of steam from the ex- 
haust pipe between the exhaust beats 
of the engine. It was apparent, how- 
ever, that the engine had been in much 
worse condition when in operation 
previously so this steady blow made 
no impression, and it was conceded 
that the engine was using less steam 
since the throttle had not to be opened 
up so much to get the revolutions re- 
quired. 

As has been said, very little repairs 
had been done in the boiler room and 
although there was evidence that one 
of the boilers had been overheated 
owing to lack of water during the fire, 
nothing had been done about it. Work 
had been proceeded with to construct 
a header extending from the branches 
on the boilers into the engine room, 
and as far as the electric generating 
unit mentioned. This header had been 
reconstructed from pipe salvaged from 
the fire including fittings. As the 


header was carried forward into the 
engine room (and by appearance it 
must have been a painful process), an 
offset bend and rise had to be intro- 
duced to bring the header in line with 
the building. Apparently no one could 
explain why it had been found neces- 
sary to carry the header so high up 
behind the boilers and then along one 
side of the engine room, over the 
switchboard, and a branch from it, 
over the generator and engine center 
line to the engine throttle. No pro- 
vision had been made for supporting 
or anchoring the header and it was 
temporarily supported with timber 
and boards where most convenient to 
do so. No consideration as to suit- 
able places for supporting columns or 
anchorage had been taken into ac- 
count. In meeting this difficulty, ob- 
jection was taken to the substantial 
arrangement that had to be made, as 
not being entirely necessary, but since 
the Provincial Boilers Act and Regula- 
tions had to be observed in the breech, 
very little fault was likely to be found 
with the support finally given the 
header. 











The engine as mentioned had been 
installed on the top of a square block 
of concrete like a statue, in preference 
to sinking the base of the alternator 
into a pit. The engine ran at 360 rpm.. 
From the appearance of the founda- 
tion, it certainly had no relation to 
the engine builder’s idea of a safe and 
suitable foundation, as I had experi- 
ence in installing engines of this same 
type. The engine had been purchased 
second hand, and although some time 
had elapsed between its purchase and 
installation upon the foundation, and 
notwithstanding the fact that it had 
been hauled by railway through two 
important cities where it might have 
been put into first class shape, nothing 
had been done to it. I pointed out to 
the management, that this engine was 
not at all in reliable condition and as 
it had to be entirely depended upon 
for power, it should have had, and 
would need quite an amount of repair 
work, which could not be done with 
the small machine shop facilities pro- 
vided on the job. I was told that a 
number of persons had been asked at 
the place where it was purchased as 
to its condition, and the replies had 
been, that the engine was in good 
shape when shut down two years be- 
fore. As the manager was determined 
to have it in operation, after some 
delays steam was raised in two boil- 
ers, and preparation made to blow out 
the header and branch up to the en- 
gine throttle, although the manager 
hardly thought this necessary. How- 
ever, the flange joint above the throt- 
tle was disconnected and the joint 
spread apart to allow a piece of sheet 
iron to be inserted to catch any cut- 
tings and dirt. When the line was 
blown through the amount of debris 
diverted by the sheet iron even satis- 
fied the manager. 


Engine Visible Through the Clouds 
Eventually with steam on, the en- 
gine was brought up to speed with the 























The manager averred that I could whip it into shape in a few days 
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engine hardly visible through the 
clouds of condensed steam issuing 
from piston and valve rods, a condi- 
tion which was to be expected by the 
visible wear on the rods. The worst 
feature was the leakage through the 
rod scrapers into the crankcase, and 
while the scrapers on the piston rods 
were adjustable, the valve rods had a 
solid scraper edge and combined guide 
of some depth. The rods had become 
so loose in these guides, that the rods 
rocked visibly. As the metallic pack- 
ing of the valve rods was leaking 
badly, this had to be taken out, and 
was found to be in many pieces and 
of further little use. From a box of 
miscellaneous packing sent with the 
engine, enough odd pieces of previous 
used sets were derived, to make up 
two sets of packing for the valve rods, 
which reduced the blowing of steam 
considerably, but enough moisture 
still found its way along the worn 
rods into the crankcase to emulsify 
the oil. 

To maintain the lubrication of the 
engine, a regular system of withdraw- 
ing some oil from the crankcase and 
putting in a fresh’ supply had to be 
used. The emulsified oil withdrawn 
was renovated for further use with 
a steam coil in a barrel as the first 
expedient available. There was evi- 
dence enough that this system had 
been used when the engine was in 
use with its previous owner. 

It was pointed out to no avail, that 
the all too noticeable wear on the 
engine would be accentuated by the 
unsatisfactory lubricating condition; 
the engine had to be kept running. 
Motor driven pumps were started to 
pump out a flooded mine, and a motor 
driven air compressor started at an- 
other development. With the load im- 
posed on the engine and the conditions 
in the boiler room, three boilers had 
to be used to provide steam, and it 
was obvious that as the load increased 
four boilers would be required for 
this engine alone. With a large hoist- 
ing engine and air compressor both 
run by steam, still to be installed, the 
situation was a neat one for the man- 
agement. Apparently all calculations 
had been made, and it was not pos- 
sible that one engine require all the 
boilers. Since, by this time, I had 
found it useless to go into explana- 
tions, I pointed out that the engine 
was designed to operate on 150 psi at 
the throttle, and not 100 psi as was 
the case, and let it go at that. 

In providing new boiler water feed- 
lines from the feedpumps, an extra- 
ordinary arrangement had been ar- 
rived at and piped up. Each boiler 
was provided with one 2-in. pipe en- 
trance into it, and it was considered 
as acceptable, that two ways of feed- 
ing the boiler was provided, if two 
2-in. lines were carried to a tee on the 
single 2-in. entrance pipe into the 
boiler shell. It also had been consid- 
ered necessary to have two distinct 
4-in. lines from the feedpumps along 
the fronts of the boilers. One of these 


lines taking care of four 2-in. lines 
into the 2-in. tees, on one side, and the 
other 4-in. line taking care of the four 
2-in. branches into the other side of 
the tee. The discharge pipe from each 
pump was 2%-in., and each pump un- 
der normal conditions was capable of 
feeding four boilers. The pumps were 
single outside packed plunger type, 
with a steam end operated by a steam 
actuated valve of the Marsh design. 
These pumps had gone through the 
fire, but had supposedly been over- 
hauled, re-installed, and connected up, 
ready to run. 

When steam was turned on, neither 





ing, etc., to which objections were 
raised as to whether the results would 
justify the expense and the length of 
time that would elapse before the fin- 
ished job was returned, I rigged up a 
boring bar between the centers of a 


small lathe which had been procured 


after the fire. By stripping the car- 
riage of this lathe, it was found that 
by setting the cylinder in one position 
on the carriage, the boring bar and 
head could just be centered. With 
some patience a fairly smooth job of 
boring was accomplished. The piston 
was built up by bronze welding, turned 
off to a running fit, grooves squared 








The engine was hardly visible through the clouds of steam 


pump would operate. The plungers 
and piston rods had been re-turned, to 
a smaller diameter, and packing fitted. 
The valves had been to an outside 
machine shop, rebored and new valves 
fitted. On examination I found noth- 
ing had been done about the steam 
cylinders and pistons, and these were 
in lamentable shape. It was not possi- 
ble to retain the steam pressure in the 
hollow piston supplied through a tail 
pipe from the cylinder head, as this 
steam drove the valve back and forth 
when contact is made with a hole in 
the cylinder wall at either end of the 
stroke. Here again it was asserted 
that these pumps had run all right 
before and it was unreasonable that 
they would not run now. From other 
sources, however, this was denied and 
the evidence was finally ccnclusive 
eiough that they had limped rather 
than. ran properly. I pointed out that 
the @ylinders should have been re- 
bored, and new rings and pistons pro- 
vided, or better still more reliable 
and up-to-date feedpumps provided. 

In the meantime the boilers had to 
be fed by means of a 2-in. injector, 
which would not operate when tried 
out at first, although supposedly 
ready to operate. An examination of 
the injector, showed that parts from 
another injector had been used to 
make one complete injector. After 
some lathe work in refacing the in- 
side seats, the injector was able to 
function. 

After trying to have the steam cyl- 
inders of the two duplicate feedpumps 
sent out to a machine shop for rebor- 


up, and rings that had been sent for, 
fitted to them. When the steam end 
was assembled on the pump, the pump 
started to run without any trouble. 
With a pressure gage on the water 
end, a test was made as to what 
pressure might be built up with the 
discharge valve closed. When the 
pressure had risen to 140 psi, water 
started to spray out between the base 
and the concrete block on which it sat. 
It turned out, that the square cast- 
iron base of the water end of the 
pump had been badly cracked in the 
recessed bottom. As a repair, a %-in. 
thick steel plate had been cut and 
fitted to the square surrounding edge 
of the recessed bottom. With a heavy 
gasket this had been fastened on by 
12%-in. capscrews. The area of the 
plate subjected to the pressure was 
about 170 sq. in. From the condition 
of the steam end and other evidence, 
it is doubtful if these pumps, when 
they operated at all, were able to put 
much water in the boilers, hence the 
idea of the large feedlines and ar- 
rangement described before. The plate 
was reinforced with angle iron welded 
to it, and with the addition of many 
more %-in. capscrews a tight job was 
made. 

It would serve little purpose to con- 
tinue this painful narrative and re- 
count the many other peculiar situa- 
tions which would have confronted 
the master mechanic if he had stayed 
on the job. Life is too short for any- 
one to have to put up with such mis- 
management. Sufficient has been told 
to show that besides the mere pro- 
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vision of safety in pressure vessels 
embodied in the present Boilers Act 
something more comprehensive is jus- 
tified. An engineer, before he can 
secure a license, has to show by exam- 
ination, that he has a comprehensive 
knowledge of power plant require- 
ments, but in many cases where ob- 
vious dangers exist, he has no au- 
thority to act. He is, however, held 
responsible for accidents, if not di- 
rectly, then indirectly. 


Soullon. Ground Water 
Off from Cable Bores 


By Paul C. Ziemke 


POWER CABLES that operate at fairly 
high potentials must be installed in 
permanently dry conduits for long 
continued trouble free service. For 
comparatively short runs the instal- 
lation of standard galvanized conduit 
will serve the purpose well unless by 
chance the line should be laid in 
made ground that has a distinct ten- 
dency to cause corrosion by virtue 
of the many elements it contains. In 
other instances electrolytic action 
may be set up which may materially 
reduce the period of usefulness for the 
installation. Water, however, is the 
worst troublemaker and that is the 
subject we are particularly concerned 
with here. 

In a mining property a well drill 
hole some 580 ft in depth was drilled 
to intersect an adit at which point 
a new substation was to be estab- 
lished. The lower 20 ft of the bore 
pierced some badly broken ground 
just above a water tight dike and 
this broken material was a Heavy pro- 
ducer of water which had to be sealed 
before construction of the station 
could be started. Early attempts to 
seal the bore at the point of entry 
in the dike failed when 20 yards of 
dry concrete were poured down 
around the 4-in. casing in the hope 
that this material would lodge on the 
dike and set there. This experiment 
failed because the swiftly flowing 
water carried off all the finer ingredi- 
ents of the mixture and only the 
coarse aggregate remained which, of 
course, did not retard the water. 

The use of Bentonite suggested it- 
self and arrangements were made to 

*pump this material in place. Benton- 
ite has the admirable qualities that 
when it injected into formations, in 
solution with water, it will penetrate 
through the most minute fissures and 
when once in place swells into a gel 
that effectively seals off all water. 
Three oil drums and a small steam 
pump were installed at the bore. The 
barrels were so arranged that the 
mixture stream could be directed into 
the bore or into one of the barrels at 
the discretion of the operator. This 
setup permitted thorough mixing of 
the batch beforé sending it down the 
outside of the casing by circulating 
it through the pump several times. 
A %-in. line was extended down the 








outside of the casing to the dike 
formation and was used to conduct 
the mixture from the pump. One bar- 
rel was used to mix the batch roughly 
by hand, the second was beng pumped 
out in the meantime, and the third 
one was used as a water reservoir. 
As an experiment the .initial batch 
was made up of 8 lb of Volclay to 40 
gal of water but it was soon learned 
that this mix was too lean and the next 
attempt used 15 lb of Volclay to 40 
gal of water. One bag of Volclay was 
pumped down into the broken rock 
above the dike and then operations 
were halted for two shifts to permit 
the gel to expand to the limit and 
to become set. The flow of water 
could be seen to lessen by the hour 
and after the two day lay-off, had 
ceased to run entirely. The next step 
was to pump out the water above the 
seal and when this was completed 
the work of forcing in additional 
grouting was resumed. 

This operation required an addi- 
tional 8 bags of Volclay before the 
gelatinous mass rose to the top of the 
bore. At that point operations were 
halted for the rest of the shift and 
evening to permit the mass to settle. 
On inspection the next day the level 





had receded some 15 ft and additional 
material was added to bring the mass 
up to the ground level. At this time 
it was decided to cap off the space 
between the conduit and the edge of 
the bore with concrete so that extra 
hydraulie pressure could be brought 
into use and the more thorough 
penetration of the rock strata would 
be assured. The pressure indicated 
was 100 lb and the pumping was kept 
up to the point of refusal. A total of 
18 bags of material was used, 4 of 
which were 4 mesh, and 14 were 
KWK-33. 


A NEW MINIATURE permanent mag- 
net type of oscillograph has been de- 
veloped by the General Electric Co. 
for use in a wide variety of recording 
applications where space and weight 
are at a premium. This oscillograph 
fills the need for an instrument on 
projects where it would be impos- 
sible to use the larger and heavier 
type of instruments. The essential 
elements of a recording magnetic 
oscillograph are provided in this sim- 
ple, compact and sturdily designed 
unit having overall dimensions of 
4% in. by 4% in. by 14 in. and a total 
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“Whoopee, number three wins! That's four beers 
ya’ owe me—start her up again, Gus!” 








The Boiler Fireman’s 


By J. R. DARNELL 


Handbook 


Inclined rocking bars—Overfeed Types ... Use of 
low-volatile coals . .. Importance of proper adjust- 
ment of Hopper Gate Opening . . . Operation of 
Front Overfeed Type . . . Banking the Fire on an 
Overfeed Stoker .. . General Pointers on Operation 


Part XIV—Stoker Firing Methods (Cont'd) 


CHAPTER XII we presented an 
outline of the two main divisions 
and their respective sub-divisions for 
various types of stokers. In the first 
sub-division of the overfeed type we 
discussed forced and natural draft 
chain grate stokers which were classed 
as having horizontal moving bars. We 
now come to the second sub-division 
of the overfeed type—inclined rock- 
ing bars. These may be either hand 
or power operated. Fig. 1 shows a 
hand operated type used for small 
plants under 500 hp. 

In. the power operated types there 
are two general classes depending on 
whether the coal is fed from the front 
or sides. 

Inclined front-feed stokers receive 
coal from a hopper extending across 
the entire front of the furnace, the 
discharge from the hopper being upon 
an inclined coking plate from which 
it is pushed by oscillating plates, or 
slides by gravity to a series of rock- 
ing or oscillating grate bars extend- 
ing across the furnace. At the lower 
end of the grate are dumping plates 
which hold the unburned coke until 
combustion is completed and also the 
ash accumulation between times of 
cleaning the fire. In most installa- 
tions an ignition arch is provided for 
the front part of the stoker, of either 
the suspended or sprung type, the 
suspended type being more common. 

Coal fed upon the coking plate 
has the heat of the furnace reflected 
down upon it by the ignition arch, 





Row of Pushers 
in firing position 











thus driving off the volatile matter 
and igniting the coke. The inclina- 
tion of the grate is usually about 45 
deg., which is sufficient, with the aid 
of the grate-bar movement, to cause 
the fuel to descend. At the same time, 
the working of the grate breaks up 
the cakes of coke, provides air spaces 
through the fuel bed and sifts the ash 
to the space below. By the time it 
reaches the dump plates, the fuel bed 
consists of coarse ash, clinker and 
some unburned coke. 
Use of Low-Volatile Coking Coals 

These stokers are adapted to low- 
volatile coking bituminous coals such 
as found in the eastern states, which 
require agitation of the fuel bed and 
are not particularly difficult to ignite. 
Forced draft has been used success- 
fully with the inclined front-feed 
stoker but, if the fuel bed is more 
than 6 in. thick, the grates will not 
agitate it sufficiently for good com- 
bustion. When used with natural or 
induced draft, these stokers are un- 
suited to conditions where the load 
fluctuates rapidly from one extreme 
to the other. The maximum rate of 
combustion is about 35 lb of coal 
per-hr per-sq-ft of grate surface, with 
draft over the fire at about 0.5 in. of 
water. 

Side-feed stokers differ little ‘in the 
principle of operation from the front- 
feed type. Use is made of two in- 
clined grate surfaces, which face each 
other so as to form a furnace of 
V cross-section, the bars running par- 


Fig. 1. This shows the es- 

sential parts of a hand- 

operated, overfeed type of 
stoker 
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allel with the fuel bed. Coal hoppers 
are placed along the full length of 
each side of the furnace, which is al- 
ways of the extended front type with 
an arch covering the -entire space 
over the grates. 

Adjusting of the Hopper Gate Opening Is 

Important 

In operation of both of these types 
of over-feed stokers, the greatest dif- 
ficulty is to adjust the hopper gate 
openings and the motion of the grate 
bars so that the proper combustion 
rate is secured, yet no holes develop 
in the fuel bed.. These stokers are 
also likely to sift considerable fine 
unburned fuel through the grate dur- 
ing the early stages of combustion. 
With proper arrangement of the ash 
pit, these siftings are not lost, as they 
can be refired without much difficulty; 
but, if too much of the partly burned 
coal is put into the hopper at a time, 
furnace conditions are likely to be 
upset, resulting in a temporary re- 
duction in efficiency. 

Operation of Front Overfeed Type 

In Fig. 2 is shown a view of a stoker 
of this type, Coal is fed from the 
stoker hopper by a pusher plate, 
which is mechanically operated, then 
passes over a dead plate which is 
given the same general slope as the 
grate hopper. 

In starting the fire, the grate bars 
are first covered with wood, to pre- 
vent the coal from running from the 
hopper to the ash pit. The hopper 
full of coal is then fed in and ignited 
by throwing in a small amount of 
wood or oily waste, gradually feed- 
ing coal. In the absence of steam, 
this can be done by hand operation 
of the coal-feeding pusher, until the 
entire grate surface is covered with 
ignited fuel. 

With this stoker, a fuel bed about 
7 in. thick is maintained at the dead 
plate, tapering down to about 4 in. 
at the guards. This thickness varies, 
of course, with different coals and 
rate of combustion. 

Draft regulation for the proper 
combustion rate should always be 
accomplished through adjustment of 
the boiler damper. Regulating the 
intensity of the fire by the use of the 
ash pit doors is not good practice, as 
it shuts off almost entirely the air 
supply through the fuel bed, with 
consequent smoke emission. The grate 


bars also become overheated and an~ 


increase of draft is produced through 
the boiler settings proper, causing 
considerable air to be drawn in 
through doors and cracks in the set- 
ting. Generally a differential gage in- 
dication of 1 to 1% in. suction is sat- 
isfactory. 

In the V type of over-feed stoker, 
coal is stored in side hoppers from 
which it feeds by gravity to the slop- 
ing grates. The fuel bed moves down- 
ward toward the center of the fur- 
nace, where the ash and clinkers are 
discharged through a clinker grinder 
which is mechanically operated, as 
are also the vibrating grates. The 
arch over the furnace may be of 
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Fig. 2. This is a typical example of a front-overfeed stoker with 
coal fed by a pusher plate 


either the suspended type or the air- 
cooled, sprung type. A typical exam- 
ple of a stoker of this type is shown 
in Fig. 3. 

Operating methods for this stoker 
are somewhat similar to those out- 
lined for the front-feed type, although 
the thickness of the fire is somewhat 
less. A fuel bed 3 or 4 in. thick is 
recommended, although this varies 
depending on, the coal, draft and load. 

To slice and break up. the fires, in 
case of a sudden demand for steam, 
a slice bar is inserted through the 
capped roust holes on each side of 
the stoker. Push the slice bar in flat, 
along the grate and then draw it out 
on edge. Never roust the fire at the 
upper end of the grate. 

Banking the Fire on an Overfeed Stoker 

If it is desired to bank-the fire, all 
the clinkers should be removed and 
the coal pulled to the front end of the 
grates. Fine coal is thrown through 
the fire door, covering the live coke; 
the doors on the front of the stoker 
are then closed and the breeching 





damper is nearly closed. To start up 


from a banked fire, the coke should 
be spread along the bottom of the 
grate and the grates covered with 
coal from the magazines. 

General Pointers on Stoker Operation 

If you have never had specific in- 
straction in the operation of a certain 
make of stoker and there is no one 
around to give you accurate informa- 
tion, don’t trust ehtirely to books but 
write to the manufacturer. Co-oper- 
ate with him. He will be glad to help 
you. 

Order your spare parts from him— 
don’t try to make them yourself. 
Keep a reserve stock on hand at all 
times. All manufacturers have a 


‘Spare Parts Catalog. If you haven't 


one, send for it at once. Constant in- 
spection and replacement of worn 
parts will greatly prolong the life of 
a stoker. 

Stokers need lubrication as much 
as any high grade machine. Use only 
the kind of oil or grease recom- 
mended by the manufacturer. 


Fig. 3. In the side-overfeed stoker the green coal works down- 


ward from the sides toward the center 









SHORTS 


A NEW TIMING and control motor 
with terminal shaft speed of 1 revo- 
lution per hour is designed to meet 
control manufacturers post-war de- 
mands for a slow speed, totally en- 
closed motor for use in timers, ther- 
mostats, oil burners and coal stoker 
controls and other apparatus where 
a minimum of space is available. 
The new motor has an input rating 
of 2 watts and can be furnished in 
other speeds up to and including 6 
revolutions per hour. 

* * « 


Tue firefly is a much more efficient 
producer of light than our best tung- 
sten filament lamps. It is roughly 
estimated that 90 per cent of the 
radiant emission from a firefly is 
luminous, closely approaching 500 
lumens per watt. This is ten times 
the ultimate efficiency that could be 
expected from a tungsten filament 
lamp, since tungsten when melting 
at about 3655 deg K can generate 
visible light at no better than 55 
lumens per watt. If such a lamp 
were to burn for several hours an 
efficiency of 35 lumens per watt 
would more correctly represent a 
top practical limit. In ordinary com- 
mercial practice, tungsten lamps only 
develop about 15 lumens per watt. 

Fluorescent lamps now develop 
some 45 to 60 lumens per watt and 
are capable of doing roughly twice 
as well. 

* * & 

GREASES deteriorate in service pri- 
marily because of (a) breakdown of 
the grease structure, (b) absorption 
of water, and (c) change in compo- 
sition resulting from oil evaporation 
and from oxidation. Investigations 
at the Bureau of Standards on work- 
ing of greases have shown that they 
differ markedly as regards the rate 
of breakdown of the grease struc- 
tures dependent upon the character- 
istics of the oil and soap used in 
their manufacture, but particularly 
upon the percentage of soap used. 
No grease has been tested thus far 
that does not continue to break down 
with increased working. However, 
it has been found -possible to pro- 
duce greases in which this break- 
down takes place so slowly that it 
is not serious. This is true of very 
few commercial greases. Greases 
have been found to differ greatly as 
regards the effect of water, depend- 
ing upon.the nature of the soap used 
in their manufacture. New test meth- 
ods have been developed for water 
resistance of greases and also for 
loss of oil by evaporation at high 
temperatures. These conclusions— 
the results of an intensified study of 
greases for military needs — have 
led to renewed activity on the part 
of manufacturers. This can hardly 
fail to result in marked improvement 
in the greases available for civilian 
use. 
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The Fundamentals 


of Electron Tubes 


Part II Vacuum tubes... Thermionic emission 
. . . Electron emission from a solid conduc- 
tor ... Effect of a vacuum on thermionic emis- 
sion ... The electron tube or valve ... The 
vacuum diode ... The Edison effect ... The 
Fleming valve . . . Direction of electron flow 
. . Electron emission from different mate- 
rials . . . The principle of the heater type of 
emitter . . . Relation of anode voltage and 
cathode temperature upon the anode current 


B, Rabh 8. Smmel 


Control Engineer, Westinghouse Electric Corporation 
East Pittsburgh, Pa. 


THE FUNDAMENTAL principles of the 
electron theory of matter and the 
theory of electric conduction were 
presented briefly in the preceding ar- 
ticle. Now, we will consider the prin- 
ciples of thermionic emiss‘on and its 
application in the electron tube. 

The thermionic emission or process 
by which electrons can be emitted 
from the surface of heated solid sub- 
stances is analogous to the evapora- 
tion of a vapor from the surface of a 
liquid. 

As shown by Fig. 3, when an elec- 
tric current flows through a resis- 
tance wire, such as tungsten, elec- 
trons will be emitted if the wire 
temperature is raised to approxi- 
mately 2400° Kelvin. The Kelvin or 
absolute temperature is equal to the 
centigrade temperature in degrees 
plus 273 degrees. The heat in watts 
generated in this conductor is equal 
to the current in amperes squared 
times its resistance in ohms. The 
number of electrons emitted is de- 
pendent only on the nature of the 
material and the temperature or 
wattage dissipated in the conductor. 
The same number of electrons will 
be emitted from a given material by 
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Fig. 3. Principle of thermionic emission 
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a definite unit of heat energy regard- 
less of whether the heat is generated 
directly by passing alternating or di- 
rect current through the material. 
The same result is obtained by indi- 
rect heating, since the electron emis- 
sion depends only on temperature. 


Electron Emission from a Conductor in a 
Vacuum 

The emission of electrons from the 
conductor shown by Fig. 3, requires 
that the wire temperature must gen- 
erally be high. In an atmosphere of 
air the wire will probably burn up or 
oxidize very severely at this tempera-’ 
ture. The oxidation can be minimized 
and the operating life increased very . 
effectively by inserting the resistance 
wire in an evacuated glass or metal 
shell as shown by Fig. 4. In a evacu- 
ated glass shell or globe, the resis- 
tance wire is known as a filament. 
While the filament emits electrons it 
is not usually classified as an ,elec- 
tronic device as it is nothing more 
than the very familiar incandescent 
lamp. 


Electron Tube or Valve—Vacuum Diode 


While the filament of a lamp bulb 
may ernit electrons, it is not consid- 


Frrament 
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Fig. 4. Thermionic emission in a vacuum 
tube 


ered an orthodox electronic device as 
the electron emission or effect cannot 
be utilized. Its main use and value 
is as a source of light or heat. 

In 1883 while experimenting with 
his newly invented incandescent lamp, 
Edison discovered that a small cur- 
rent of electricity would flow from a 
heated filament to another electrode 
placed inside the bulb. This pheno- 
mena is known as the Edison effect. 
When a positive potential was ap- 
plied to the additional electrode which 
is now known as the anode (or plate!) 
an electron flow from the filament to 
the anode would occur as shown by 
Fig. 5. When a negative potential 
was applied to the anode, the current 
flow from the filament to the anode 
was negligible or zero as shown by 
Fig. 6. The electrostatic field emanat- 
ing from the negatively charged 
anode repels the electrons and pre- 
vents current flow. 

Many years later, the Edison effect 
was explained and Fleming, in Eng- 
land, utilized the phenomena for a 
vacuum valve. As this device will 
allow current to flow between the 
filament and anode only when the 
anode is positive and will not allow 
the current to flow when the anode 
is at a negative potential, it is a 
perfect rectifier. It was first used as 
a detector for rectifying high fre- 
quency radio currents in order to se- 
cure a direct current which would 
produce an audible sound in the ear 
phones of a radio receiver. This elec- 
tronic rectifying tube was then known 
as a Fleming valve. It is now known 
as a two element (filament and 
anode) or a diode (two electrode) 
vacuum tube. It is also known com- 
mercially as a Kenotron. 

It should be noted from the pre- 
vious discussion that in an electron 
tube that the current flow is com- 
posed of a stream of electrons or 
negatively charged minute particles 
which flow from a negative filament 
to an anode which is of higher po- 
tential than the filament. The elec- 
trons flow from negative to positive 
points of potential. This conception 
is contrary to the customary assump- 





1Although plate and anode mean the 
same, plate is usually associated with 
radio practice and anode with industrial 
electronics. 
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Fig. 5. The two electrode vacuum tube 
with a positive charge on the anode 
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Fig. 6. The two electron vacuum tube with 
a negative charge on the anode 


tion that the current flow is from a 
positive to a point of negative poten- 
tial. This difference in viewpoint ex- 
ists as use was made of electricity 
long before the electron theory came 
into existence or before the electronic 
nature was thoroughly understood. 
The assumption that the current flow 
is from positive to negative points of 
potential for the analysis of many 
electrical devices and circuits is of 
little consequence as long as the same 
system and notation is consistently 
applied. However, when electron flow 
is considered, there should be no 
doubt as to the direction of flow. In 
order to understand and apply elec- 
tronic tubes, it is very important and 
essential to consider electron flow as 
from negative to positive points of 
potential. 

It has been found that while a 
tungsten filament can be operated at 
a very high temperature to emit a 
given number of electrons, some other 
materials can emit the same number 
of electrons with a lower tempera- 
ture. Barium, calcium, thorium, and 
strontium oxides are materials which 
are good electron emitters. The phys- 
ical properties of these materials are 
unsuitable for directly forming them 
into a filament; therefore, a thin ap- 
plication of these oxides to a high re- 
sistance filament will increase the 
electron emission from that filament 
for a given temperature when com- 
pared to the emission from an un- 
coated filament. However, as it is 
quite expensive to commercially apply 
these oxide coatings to a filament, the 
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Fig. 7. Illustrating the principle of the in- 
- directly heated cathode 


coating is usually applied to a metal- 
lic surface or a cylinder known as the 
cathode. The cathode usually sur- 
rounds or is in close proximity to the 
filament which supplies the heat 
energy for electron emission from 
the cathode, as shown by Fig. 7. The 
heating element in this type of tube 
is known as a heater rather than a 
filament. 


The heater for this type of tube 
does not necessarily have to emit 
electrons and is usually operated at 
a temperature lower than that re- 
quired for efficient electron emission. 
It is only necessary for the heater to 
raise the temperature of the cathode 
material to an efficient temperature 
for electron emission. This type of 
tube is advantageous for many appli- 
cations over the filament type, as the 
heater may be operated at a lower 
temperature for the same electron 
emission from the coated cathode. 
Lower heater temperature results in 
a longer heating element life. An- 
other advantage to this type of tube 
is that there is no electrical connec- 
tion between the heater and the cath- 
ode. When several heater type tubes 
are used in an electronic device, all 
the heaters may be energized from a 
common transformer or power supply 
since the heater and cathode are elec- 
trically isolated within limits. 


At low filament or cathode tem- 
peratures the electron emission is 
very low. An increase in temperature 
will cause more electrons to be boiled 
out of the cathode. From a filament 
temperature of O to T:, the electron 
current is limited by the cathode 
emission as shown on Fig. 8. At a 
filament, or cathode temperature T;:, 
the electron emission and anode cur- 
rent increase very rapidly. However, 
at temperature point T: an increase 
in cathode temperature does not 
cause a very effective increase in 
anode current. According to the for- 
mula for electron emission, the emis- 
sion current should increase indef- 
itely with an increase in temperature. 
As the transit time of an electron to 
travel from the filament or cathode 
to the anode is a finite time, and are 
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Fig. 9. Curves showing the plate current 
plate voltage characteristics 


always a number of electrons in the 
space between the electrodes. With 
an increase in temperature the num- 
ber of electrons in this space will 
increase until their total negative 
charge neutralizes the effect of the 
positively charged anode. Any addi- 
tional electrons that may be emitted 
will be repelled by the space charge 
created by the electrons in the space 
between the electrodes and will be 
forced back into the filament or cath- 
ode. The number of electrons cannot 
increase regardless of the tempera: 
ture under these conditions. This 
saturation effect is caused by an 
electrostatic field known as space 
charge. Space charge results in a 
cloud of electrons of increasing den- 
sity from the anode to the cathode. 
The anode current can be increased 
for a given temperature by increasing 
the anode voltage as indicated by 
curves 2 and 3 (Fig. 8). For an in- 
creased anode voltage, the number of 
electrons that may accumulate in the 
space between the electrodes will in- 
crease until the effect of the anode 
voltage is again neutralized. 

Fig. 9 shows the effect of a change 
in anode voltage upon the anode cur- 
rent when the filament or cathode is 
operated at a constant temperature. 
As the electrons acquire an _ initial 
velocity when they leave the cathode, 
some electrons may reach the anode 
even when the anode potential is zero. 
The anode must be charged at a nega- 
tive potential to completely stop the 
flow of anode current. From a nega- 
tive anode potential to a potential 
EA, the anode voltage is so low that 
the anode current is limited by the 
space charge. However, at an anode 
voltage exceeding EA; practically all 
the electrons emitted by the filament 
are attached to the anode. Any fur- 
ther increase in anode voltage will 
not increase the anode current. This 
effect is known as filament or cath- 
ode saturation as the electron emis- 
sion limits the current flow in the 
tube. For a given anode voltage the 
anode current can be increased only 
by increasing the electron emitting 
element temperature as shown by 
curves 2 and 3 (Fig. 9). 

(To be continued) 








Provide Your HRT Boilers 
with Good Furnace Settings 


Merely because the HRT boiler is.a relatively low cost 
boiler, designed for operating at low steam pressures, don’t 
assume that the furnace can be of the cheapest type of 
construction. This article discusses the proper design and 
construction of HRT boiler settings . . . The shortsighted- 
ness of attempts to economize by the use of cheap settings 
. - . Principles of combustion as they affect furnace de- 
sign ... Necessity for expansion in furnace walls .. . Im- 
portance of foundations ... Why solid walls fail and why 
sectionally supported furnace type of wall has advantages 


By GEORGE P. REINTJES 


President, Geo. P. Reintjes Company 


Kansas City, Mo. 


THE HORIZONTAL RETURN TUBULAR 
BOILER—unheralded and unsung hero 
of the small heating and power plant 
has, due to its relatively small steam- 
ing capacity, been relegated to the 
unhappy position of orphan in the 
boiler world. This is indeed unfor- 
tunate, since the number of boilers 
of this type is great and the service 
performed by them noteworthy. 

Since the HRT boiler is a relatively 
low cost boiler designed for operation 
at the low steam pressures employed 
for heating purposes, and for low- 
pressure requirements, the idea that 
every part of the installation should 
be the cheapest possible construction 
has gained such momentum that 
cheapness has become a cardinal law 
in the minds of many charged with 
the installation and operation of this 
type boiler. This is indeed, unfortu- 
nate; unfortunate because often the 
cheapest initial construction is the 
most costly of luxuries when due con- 
sideration is given to maintenance 
and operating efficiency. 

A case in point is the construction 
of the heat enclosure or furnace pro- 
vided with the HRT boiler. Too 
seldom has much consideration been 
given to the use of the better types 
of heat enclosures, and the reason is 
obvious. The initial cost of a good 
furnace setting is often twice as much 














as the cost of the boiler. This high 
cost is due to the fact that the HRT 
boiler requires from 3 to 4 sq ft of 
wall per boiler hp while the water- 
tube boiler will only need about one- 
half as much wall area per boiler hp. 
At the outset, therefore, the furnace 
is much larger for an HRT boiler 
than it is for a water-tube boiler of 
comparable horsepower rating. 

A suitable furnace for any boiler, 
regardless of type, must fulfill cer- 
tain requirements dictated by the 
laws of proper fuel combustion. It 
must have adequate volume to insure 
that all of the fuel is burned. As the 
volatiles are driven off from the coal 
being burned, they must be kept at a 
sufficient temperature to maintain 
combustion. While the ignition tem- 
perature for the volatiles from coal 
as well as gas and oil fuels ranges 
from 1000 to 1200 F, actually it is 
advisable to maintain the temperature 
in the furnace at a value well above 
this range to insure firing. It is gen- 
erally considered that the lower fur- 
nace temperature limit is 1500 F, al- 
though temperatures above this value 
are advisable. Where the flame im- 
pinges on the lower surface of the 
boiler shell, however, the gases may 
be chilled to a temperature consid- 
erably below the ignition point. The 
reason for this is readily apparent 











Fig. 2. Two types of rear arch construction 


when the temperatures inside the 
boiler are considered. With a boiler 
operating at 100 psi gage, the tem- 
perature of the steam is 338 F, and 
the temperature of the lower portion 
of the boiler shell is probably under 
350 F. 

Whenever the temperature of un- 
burned volatiles in the fuel are re- 
duced to a value below the kindling 
temperature, they will not burn. 
Unless they can subsequently be 
brought to a temperature above the 
kindling point, they pass out of the 
boiler in an unburned state and the 
heat which they would have produced 





Fig. 1. Temperature gradient and expan- 
sion of solid walls’ 


is lost. As a result, it is necessary 
to design the furnace in such a 
manner that the flame does not touch 
the boiler shell. 

Another important feature in the 
construction of a suitable heat enclos- 
ure is the correct shape for the arch 
at the rear of the boiler, Fig. 2. 
Where a curved arch is used, the ten- 
dency is to deflect the hot gases away 
from the lower row of tubes. This 
results in such low gas velocities 
through the lower tube rows that 
they soon fill up with soot and ash 
and the upper rows of tubes are the 
only ones which are effective. On the 
other hand, the use of a flat arch and 
a rectangularly shaped gas passage 
produce eddying of the gases which 
assists in distributing them so that all 
tube rows receive a proportionate 
share of the hot gases. Tubes do not 
plug up, and the boiler capacity is 
maintained at a higher value than is 
possible with a curved arch. 

Enclosure Problems 

Suitable provisions to compensate 
for the expansion of both the boiler 
shell and the furnace refractories 
must be incorporated in the heat en- 


114 ; September, 1945— POWER PLANT ENGINEERING — Chicago, Ill. 














a a ae ae ee 


> 4“ DH ae A Ah eee ee 

















Fe ce Ser eR 





eater 


closure to ensure trouble-free opera- 
tion. For example, the boiler shell 
may expand from %-in. to 1%-in. in 
length and from %-in. to %-in. in 
diameter depending upon the dimen- 
sions of the shell and the tempera- 
ture rise to which it is subjected. The 
expansion of the refractories in the 
walls will vary considerably due to 
the wide range in temperature to 
which the various portions of the set- 
ting are subjected, being as great as 
¥%-in. per foot in some instances. 
The fabrication of a satisfactory 
heat enclosure operating under the 
conditions just outlined involves many 
problems which cannot be adequately 
met by the use of the lowest-cost 
heat enclosure. The enclosure must 
be designed to absorb the expansion 
of the boiler shell without damage 
to it or the formation of cracks which 


produce excessive air leakage into: 


the furnace and consequently low- 
ered boiler efficiency. Another com- 
plication is introduced due to the fact 
that the upper half of the boiler shell 
projects above the enclosure. Added 
to these is the problem of horizontal 
expansion in the enclosure which 
must be relatively long for a given 
boiler capacity. For example, the out- 
side length of the setting for a 150 
hp boiler may be as much as 27 to 
28 ft. 
Foundations 

Many boiler setting failures, partic- 
ularly when solid walls are employed, 
have been attributed to the disinte- 
gration of the foundation resulting 
from the drying out and subsequent 
shrinkage of the soil beneath. Heat 
penetration through the uncooled floor 
of a furnace has been known to dry 
out the soil for a depth of 15 ft be- 
low it,. This heat penetration and 
subsequent soil drying can be pre- 
vented by the use of an air-cooled 
furnace floor. 
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Fig. 4. Reintjes sectionally-supported construction applied to HRT 
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Fig. 3. Reintjes sec- 
tionally-supported 
construction show- 
ing method of sup- 


ped Sgersen 


Treat half open. Pack rear 
holf with compressible material. 


The solid masonry setting should 
be equipped with adequate buckstays. 
In some instances the buckstays pro- 
vided are inadequate; in others they 
have been omitted entirely since there 
was insufficient space for their instal- 
lation in the area available for the 
boiler. Where the available boiler 
space is limited, the boiler columns 
are generally encased in the solid 
walls. When this is done, oxidation 
and corrosion of the columns invaria- 
bly follows and eventually the col- 
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umns are corroded to such an extent 
that they fail to support the weight 
of the boiler. 

Solid masonry walls have failed to 
give satisfactory service in many in- 
stances. On the other hand, the sec- 
tionally-supported construction, Fig. 
3, due to its inherently superior per- 
formance, will reduce maintenance 
costs, maintain boiler efficiency, and 
prolong the life of the enclosure. In 
spite of its higher initial cost, the 
sectionally-supported heat enclosure 
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can effect real savings for the boiler 
operator. 

The sectionally-supported wall con- 
struction, due to its ability to absorb 
the expansion of both boiler and re- 
fractories without cracking or de- 
forming, will in many instances out- 
last the boiler. It can be used on an 
existing boiler regardless of boiler age 
or condition. When the existing boiler 
must be replaced, it is not necessary 
to dismantle the sectionally supported 
enclosure since the old boiler can be 
removed and a new boiler installed 
without taking down the enclosure. 
Because HRT boilers of a given horse- 
power capacity are the same size re- 
gardless of manufacture, any make 
of boiler will fit the enclosure. 

The application of sectionally sup- 
ported walls to an HRT boiler is 
shown in Fig. 4. A drop nosing in- 
stalled in the enclosure behind the 
bridge wall deflects the hot gases 
downward and away from the rear 
lower surface of the boiler shell. 
The blowoff line is protected from the 
hot gases by a diamond-shaped pier 


LETTERS 
AND 


COMMENTS : 


which performs the further function 
of creating turbulence in the gases 
thereby preventing stratification. 

Generally the use of supported 
walls permits the reduction of the 
overall width of the furnace approxi- 
mately 18 in. Furthermore, an air- 
cooled furnace bottom can be easily 
installed by the use of hollow tile, 
as shown in Fig. 4. This air-cooled 
floor permits preheating of the com- 
bustion air which can be arranged for 
operation with either natural or 
forced draft. 

Although the sectionally-supported 
heat enclosure has received scant 
consideration for application to HRT 
boilers in the past because the ini- 
tial cost of the enclosure was not 
cheap, the operator of the boiler has 
often been forced to spend more 
money for fuel, maintenance, and the 
original cheap wall installation than 
he would have had to spend if he 
had insisted upon the more expensive 
investment in a sectionally supported 
heat enclosure which would mate- 
rially reduce his maintenance costs 
while saving him fuel. 























He Likes Our 
Colored Covers 


THE FOUR-COLOR covers which have 
been appearing on recent issues of 
Power PLANT ENGINEERING are 
“swell”; they should, or could, be 
called “Power Plants in Technicolor.” 

The first color cover on the April 
issue caught my eye at once and the 
one on the June issue, showing the 
turbine room at the Quonset Point 
Naval Air Station plant, really went 
to town. I believe that the average 
_ engineer who reads this will agree 
with me that the color adds a great 
deal to the pictures and that it con- 
stitutes another point in good house- 
keeping. 

An attractive appearance never 
hurts anything. No wonder there are 
so many wolves—I mean the two 
legged variety—in this country when 
we take into consideration the attrac- 
tively dressed women which roam the 
streets. Perhaps I am getting off the 
subject but I feel that all of us, engi- 


neers or otherwise, are subject to eye 
appeal. Eye appeal is as important 
in power plants as in other places 
and the engineer who gives his plant 
a new coat of paint takes greater 
pride in it and gives more attention 
to his housekeeping. The Quonset 
Point plant shows what can be done 
with the use of color in a power 
plant. Engineers can learn a good 
lesson from this plant and this might 
be a good time to start thinking about 
painting their own plants. Perhaps 
the editors of POWER PLANT ENGI- 
NEERING can be of help to those who 
are not certain as to how to go about 
painting a plant. 

Philadelphia, Pa. WILLIAM T. MULLEN 


How to Use Entropy 

I was Quite interested in Tyler 
Hicks’ article on Entropy on page 
94 of the April issue of PowER PLANT 
ENGINEERING. I am not criticizing 
his article or his method but I won- 
der why he did not show us how to 
use entropy in solving -his problem 


on the Rankine cycle. If Mr. Hicks 
will pardon my presumption I will 
endeavor to show the formula as I 
learned it. 

First, we have to find the final 
quality, xin; + 0; — 6. + m = X 
or 0.985 1.0556 + 0.5138 — 0.1326 
+ 1.8456 = 0.769 which is the final 
quality. 

In the above, x; = Initial quality; 
n,; = Entropy of vapor or 150 psi, 
Abs. 

6, = Entropy of saturated liquid, at 
150 psi, Abs. 

6. = Entropy of saturated liquid, at 
1 psi, Abs. 

n. = Entropy, evaporation at 1 psi, 
Abs. 


XTi + Qi — (X: 2 + qu) or 
0.985% X 863.6 + 330.51 — (0.769 « 
1036.3 + 69.7) = 314.54 where x: = 
Initial quality; r: = Enthalpy, evapo- 


- ration, 150 psi, Abs; 


q: = Enthalpy, liquid, 150 psi, Abs; 

xX: = Final quality; 

r: = Enthalpy, evaporation, 1 psi; 
Abs; 

q: = Enthalpy, saturated liquid, 1 
psi, Abs. 

1194.1 — 69.7 = 1124.4 

314.5 + 1124.4 = 28.6% Efficiency. 


The values in these calculations 
are taken from the latest steam ta- 
bles which may not be identical with 
the tables found in text books but I 
used symbols which are more com- 
monly used and more readily recog- 
nized. Speed the day when all steam 
tables will be the same—when there 
is no longer such a variety. 

Seattle, Wash. NELSON W. DUELL 


Soot Blowers ie 
HRT Boilers 


THOSE, who either for practical 
reasons or because of personal prefer- 
ence favor HRT boilers, will find the 
above article in the May issue by 
George A. Aiken most interesting and 
instructive. However, to complete 
his story, I wish to elaborate on his 
following statement: “It is generally 
held, that one per cent of the fuel 
bill is saved for every 30 F decrease 
in stack-temperature, resulting from 
some type of heat-recovery equip- 
ment.” 

Obviously, the primary equipment 
to accomplish this is a properly de- 
signed and efficient mechanical soot 
blower, one that is easy and safe to 
operate so the operator will be will- 
ing to use it frequently. Besides the 
inevitable saving in fuel and higher 
efficiency of the boiler he would 
eliminate the very undesirable job of 
manual soot-removal that is neces- 
sary, if there is no soot blower at all 
to the boiler or even if there is a 
soot blower, that is inefficient in re- 
moving soot from every tube thor- 
oughly. 

The earliest soot blowers were of 
the rotary or swing type, but unfor- 
tunately, the tubes are laid out in 
horizontal and vertical lines, but not 
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All parts of the valves shown here (except 
Fig. 1021 ‘ NY bodies and bonnet rings) fit each other per- 
150 Ib. S. P. a fectly. If, for example, you need a stem, disc, 


Iron Body " . 
‘“FERRENEWO"’ \ or seat ring for the 
Regular Type - \ 


the corresponding part of the 


“Renewo”, you can use 
“Ferrenewo” 


—it is exactly the same. This means fewer 
parts to be carried, speedier repairs, and 


greater ease in making them. 


@ Maintenance men can give you a flock of 
reasons why they prefer LUNKENHEIMER 
quality-built Valves. Prominent among those 
reasons is the wide interchangeability of parts 
made possible by Lunkenheimer’s highly de- 
veloped simplicity of design and precision work- 
manship. 

In the “Renewo” and “Ferrenewo” Valves, this 


interchangeability has long been of highest: 


practical value to industry, in making valve 
maintenance easier, speeding production, lower- 
ing costs. And—vitally important today — 
saving fuel that comes from tight valves. 

The Lunkenheimer Co., Cincinnati 14, Ohio, 
U.S.A. Branch Offices: New York 13, Chicago 
6, Boston 10, Philadelphia 7. Export Depart- 
ment: 318-322. Hudson St., New York 13, N. Y. 


Fig. 73 
200 Ib. S. P. 
Bronze 
‘*RENEWO"’ 
Regular Type 





Fig. 73-P 
200 Ib. S. P. 
Bronze 
**RENEWO"’ 
Plug Type 




















Lunkenheimer Distrib- 
utors are located in the - 
principal industrial 
centers. There is one 
near you. Call on him— 
you'll find him equipped 
with a COMPLETE 
STOCK of parts that 
will make Lunkenheim- 
er “interchangeability” 
a time-saving, Jabor- 
Saving, money-saving 
FACT in your plant! 


LUNKENHEIMER VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 


125 10°2500 LE. S. P-.; 


BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 


September, 1945 POWER PLANT ENGINEERING — Chicago, ‘III’ 











Fig. 1. A fixed-nozzle type of soot blower installed on an HRT boiler 


in concentric circles. It was a case 
of trying to square the circle or vice 
versa, which just could not be done, 
so that only some of the tubes were 
blown squarely and effectively 
through their center. The evidence 
of this can be found on many a tube- 
sheet, that show circles cut by the 
jets of steam, that issue from the 
nozzles in the rotating arm of the 
soot. blower. 

An improvement over this earliest 
type was the straight-line soot blower, 
which has one or two vertical arms 
moving across the tube-sheet hori- 
zontally and thus has a better chance 
to reach the center of the tubes with 
the jets of steam. Unfortunately, 
boiler-maker will not always oblige 
by having the tube-centers laid out 
exactly in horizontal and _ vertical 
lines, but instead for reasons of their 
own will have some of the tubes out 
of line, especially around man-holes. 
The consequence is, that such “irreg- 
ular tubes or “stragglers” will not be 
reached by the jets of steam at their 
center and thus will have to be 
cleaned manually whenever possible. 

From this it becomes evident, that 
with the properly designed soot 
blower the jets of steam will strike 
each and every tube squarely in its 
center, so that the sweep or blast of 
steam at high velocity will positively 
remove the soot from all the tubes 
end to end. This leads to the logical 
design of the fixed-nozzle type soot 
blower, that is shown in Fig. 1. 

It should be noted, that there is a 
four-way disk-valve located above the 
boiler-door, so that only one of the 
four feed-lines is supplied with steam 


or with air if the 
steam-pressure is 
too low. Each 
feed-line in turn 
supplies steam or 
air to the individ- 
ual nozzles,. fac- 
ing about one 
fourth of the to- 
tal number of 
tubes at a given 
time, so that the four positions in the 
four-way valve will take care of the 
four groups of nozzles or tubes in 
rapid succession. If this soot blower 
is properly designed, no manual soot- 
removal should be required. Still the 
two halves of the pipe-frame are 
readily removable, should boiler- 
tubes require replacement. 

New York, N. Y. 


Head Stock Spindle 
for Turning Bolts 


A HEAD STOCK SPINDLE, designed and 
developed at General Electric’s Pitts- 
field Works, is particularly suitable 
for turning large bolts of the body- 





Evcene HAHN 








. 


Fig. 2. Showing arrangement of soot blowers in front of tubes 


bound type. Through its use, both 
in and out of the lathe, handling time 
has been reduced 50 per cent. 

Both ends of the bolts are centered, 
and when they are placed in the 
lathe a drive force is obtained by 
contact with two 3/8-16 setscrews. 





Regardless of ‘how the bolts are 
turned, it is necessary to center both 
ends for grinding purposes, thus, 
there is no additional expense. Since 
this new method eliminates the slow, 
conventional method of holding the 
bolts in a chuck, production is in- 
creased. 








Questions 


And 


Answers 








Question No. 306 
Are Gaskets and Packing 


Supplies or Maintenance? 
IN WORKING uP power plant cost 

analyses, a question has come up re- 

garding the proper classification of 


such items as gaskets, packings, etc. 
From information we have, there 


seem to be two schools of thought. 

One of these considers that packing 
and gaskets are part of the machinery 
that wears out, and any part of the 
machinery that wears out is auto- 
matically considered as a mainte- 
nance item. Such items as lamps, 
tools, hose, paint, brushes, rags, waste 
heat water, treatment water, are not 
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Piping to Boiler 
Feed Pumps. 





T'S CRANE 
e«-For ALL Piping Materials 


ONE SOURCE OF SUPPLY e ONE RESPONSIBILITY e ONE STANDARD OF QUALITY 


By choosing Crane piping materials, you always 
have the advantage of the world’s greatest selec- 
tion—in brass, iron and steel. One source—your 
Crane Branch or Wholesaler—takes care of all 
your requirements. Thus, you are assured of 
uniform quality in all parts of piping systems— 





iin 


SERVICE RECOMMENDATIONS: Crane Standard Iron Body Wedge Gate Valves 
are suited for many services in power and process lines, at all working pressures 
up to 125 pounds steam. Brass trimmed valves are recommended for steam, water 
or oil lines; all-iron valves for oil, gas or fluids that corrode brass but not iron. 
Made in O.S.&Y.and Non-Rising Stem patterns. See page 101 of your Crane Catalog. 


with single responsibility behind them. And be- 
cause Crane complete piping material service 
simplifies ordering, it speeds up deferred replace- 
ment work .. . helps keep piping at peak effi- 
ciency. A typical Crane solution for many of your 
valve application problems is shown below. 


(INSULATING 
| MATERIALS 







“SCREWED 
FITTINGS 


FLANGED 
FITTINGS 





Working Pressures 














Screwed or Flanged End Valves Hub End Valves 
Size of Valve Saturated Cold Water, Oil Cold Water or Gas 
Steam or Gas, Non-Shock Non-Shock 
2 to 12 in. 125 pounds 200 pounds 200 pounds 
14 and 16 in, 125 pounds 150 pounds 150 pounds 
18 to 24 in. * 150 pounds 150 pounds 

















*For steam lines larger than 16-in., Crane 150-Pound Cast Steel Gate Valves are recommended, 
(For sizes under 2-in., use Crane Clamp Gate Valves.) 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill.» Branches and W bolesalers Serving All Industrial Areas 


CRANE 





«@b VALVES + FITTINGS + PIPE 
PLUMBING + HEATING - PUMPS 
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part of the machinery as such, and 
are to be considered as supplies. Lu- 
bricants also are considered as sup- 
plies for, though they do wéar out, 
they are operational expense. 

The other school holds that such 
things as gaskets and packing are 
supplies because they need continual 
replacement. 

I would like to see this subject dis- 
cussed in these pages and learn how 
others classify these various items in 
their accounting systems. 


Chicago, II]. Z. K. 


Question No. 307 


Wanted: Design for 
Electrical Test Panel 


CaN you give me a diagram and 
some ideas on a test panel for use 
in testing electrical equipment in a 
large hospital? We have to repair 
and test a number of 3-phase motors 
and other electrical equipment. 
National City, Calif. E. J. B. 

Editor's Note:—We have reminded 
E. J. B. that the design of such a 
panel is much like the design of a 
person’s home, being influenced by 
what a person needs, how much he 
wants to elaborate on those needs 
and how much money he can afford 
to spend. We also asked for more 
specific details but have not received 
them. Despite this, we have made a 
lot of assumptions and sent the ques- 
tioner a diagram of a panel incorpo- 
rating our ideas, with some com- 
ments on equipment he might use. 
Will interested Q & A readers do 
likewise, thus bringing out practical 
data on test panels and procedure 
for the benefit of other readers? 


Question No. 308 


What Are Formulas for 
Tank Capacities at 
Various Levels? 


CAN you give me the formulas for 
calculating the capacities of hori- 
zontal cylindrical tanks containing 
liquid at any given height and for 
various tank sizes, both for flat end 
tanks and also for tanks. with con- 
cave and convex heads? 

New York City W. F. W. 


Editor’s Note—When giving him 
the formulas, we reminded W. F. W. 
that in practice it is unnecessary to 
calculate these capacities, for they 
have been tabulated in various stand- 
ard handbooks and other publica- 
tions. 


b 
ne 














Fig. 1. Dimensions of circular segment for 
finding area 


On page 104, March, 1943, issue of 
POWER PLANT ENGINEERING we pub- 
lished a chart of capacities for fuel 
oil tanks at various liquid levels. 

We also referred to both Marks’ 





Fig. 2. Dimensions of spherical segment for 
finding its volume 


and Kent’s Mechanical Engineers’ 
Handbooks, and to the Piping Hand- 
book by Walker and Crocker, all of 
which contain tank capacity tables. 
In The Water Conditioning Hand- 
book, published by The Permutit Co., 
he will also find the two tables re- 
produced here. Table I is the stand- 
ard table for flat end tanks from 
Kent. Table II, however, for con- 
tents of dished heads, is not so read- 
ily available and is exactly what 
W. F. W. needs to supplement Table I 
for finding contents of tanks with 





7 





DIAMETER 














Fig. 3. Dimensions of dished head, show- 
ing how r must be taken into account for 
accurate calculation of volume 


Table I. Contents of horizontal cylindrical tanks with flat ends when filled to various depths. (Courtesy The Permutit Co.) 


Contents in U. S. gallons per 1 foot of length. 





Die Full 


Depth of liquid, in inches = k 





of tank 


ara tank 





12” 5.88 





13.22 


24° 23.50 : ; 75) 15°] 18” 





36.72 . , 72] 18.36] ..... 
52.88 y .43 120.85 | 26.44] ..... 
71.97 : .97 | 23.07 | 29.47 |35.99| 24” 








To ascertain the contents of a tank over 
one-half full: Let h = depth of unfilled 
portion. Find from the table the quantity 
corresponding to.a depth hk. Subtract this 
quantity from the contents of a full tank. 


94.01 20} 18.38] 25.10] 32.20} 39.54] 47.00 
118.98 6 .04] 19.68] 26.97 | 34.72] 42.80) 51.08 
146.89 . 82] 20.91 | 28.72 |37.06| 45.82 |54.87 | 64. f 33” 








177.73 -56] 22.07 | 30.37 | 39.28 | 48.65 | 58.39) 68. 59) 88.86 
211.52 5.26] 23.17]31.92) 41.36] 51.32]61.71) 72. 41] 94.54 
| 248.24 94] 24.21] 33.41} 43.34] 53.86] 64.87) 76. 97] 99.90] 111.97) 124.13] 42” 








287.90 .57| 25.24] 34.85] 45.24] 56.29 | 67.87] 79. .30] 104.98] 117.85] 130.87] 143.95 
330.49 .20} 26.20] 36.21 | 47.05) 58.61 | 70.75 -43 | 109.81 | 123.45} 137.28] 151.23] 165. 
376.02] 80} 27.13] 37.52) 48.81 | 60.84] 73.52) 86. 39 | 114.44] 128.79] 143.40] 158.17] 173, 01) 51” 








424.50 .37| 28.01 | 39.00} 50.49) 62.99] 76.18 104.20] 118.89] 133.92] 149.25] 164.81 212.25 
76.10 94] 28.90} 40.03] 52.14) 65.09] 78.74] 93.04] 107.87 | 123217 | 138.87] 154.89] 171.19] 187. 221.14 
530.25 49] 29.75] 41.22] 53.73] 67.10) 81.24) 96.05 | 111.43 | 127.31 | 143.63] 160.33] 177.33] 194. 229.65 
587.54 .02} 30.57 | 42.39 | 55.26 | 69.06 183.65 | 98.95 | 114.87 | 131.32] 148.25] 165.58] 183.27 237.87. 










































































Reprinted by permission from Mechanical Engineers’ Handbook—Power, by R. T. Kent, published by Jobn Wiley & Sons: Inc. 
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ELECTRICAL OPERATION IS AS MODERN AS POST WAR INDUSTRY MUST BE! 


ACCURACY A CONSPICUOUS FEATURE | ss 
| You SEE the 12 Vital Facts of 
MODERN COMBUSTION CONTROL 
in HAYS SALES VISUALS. 


of Hays elements for measuring the minute changes 
constantly taking place in variable combustion 
factors—the Hays diaphragm type measuring ele- 
ment for draft and low pressures; and Hays Metal- 
lic Béllows for measuring steam or high pressures 


This Hays slack diaphragm . - 
type measuring element in air, water or oil. 


reports each change 


Each measured 
vibration is trans- 
lated into an im- 
pulse by Hays Pilot 
Device 


That impulse is 
transmitted instant- 
ly for corrective ac- 
tion to the Hays 
operating units 


TO CONVERT EACH MEASUREMENT 
into an impulse calls for a pilot device of extreme 
sensitivity. The Hays pilot consists of two mercury 
switches magnetically operated. Fully enclosed, 
their contacts are effectively protected from dust, 
dirt, moisture; and blanketing with nitrogen pre- 
vents oxidation—a guarantee of long life. 


THAT IMPULSE IS TRANSLATED 
into corrective action, delivered instantly to the 
remote power units operating fuel feeder and air 
supply by electrical transmission. The Hays system 
possesses excessive starting torque—25 to 75 per 
cent higher than moving power—ample to over- 
come inertia and create quick action. 


INSTANT ACTION FOR MOVING 
dampers, valves or levers to the right point for 
accurate control is the function of Hays power 
units. Motors are fully enclosed, effectively insu- 
lated, designed for installation in high ambient 
temperatures. Manual operation is available. Many 
sound features assure easy maintenance and long, 
useful life. 





t 


The most comprehensive, 
most understandable expla- 
nation of automatic com- 
bustion control ever com- 
piled. Ask the Hays repre- 
sentative to show it to you. 

1. The purpose of Com- 
bustion Control. 

2. How that Purpose is ac- 
complished—3 methods . 
of control. 

What results can be ex- © 
pected of each. 
Elements of a good con- 
trol system... — - 
Elements of a good con- 
troller. 

. Coordinating the con- 
trollers. 

. Selecting the best sys- 
tem for your needs. 
How Automatic Combus- 
tion Control operates. 
How each individual 
controller operates, 
How controllers are 
calibrated and adjusted 
to fit requirements. 
How controllers are 
stabilized to prevent 
hunting or over-travel. 

12. Typical installations of 
Automatic Combustion 
Control. RPO as 


This is the simple, dependable, automatic system that is saving big sums 
for industry of every kind—saving many man-hours, saving fuel, doing a 
better job, more dependably: Hays Electrical Combustion Control. A sensi- 
ble way to see how it will help your business is by means of the Hays 
Visual Presentation. A line to us will arrange it. 


Hays power units 

respond—move, 
dampers, valves, 

levers to correct po- 

sition 
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Table II. Contents of standard dished heads when filled to various depths. (Courtesy The Permutit Ce.) 
Contents in U. S. gallons for one head only. This table is only approximate but close enough for practical use. As prepared by Lukens Steel C3mpany. 





Diameter Faull 


Depth of liquid, in inches = h 





of head 


inches | *eed 





12” 0.40/0.05 


Radius = Diameter 





1.36 }0.07 
3.22 |0.08 


24” 15” 








3.15 
3.92 
4.64 


6.30} 0.10 
10.88} 0.11 
17.28} 0.12 








24° 





5.29 
5.91 
6.49 


25.7910.13 
36.72}0.14 


50.37 |0.14 3.98 


12.89 
14.95 
16.87 





33” 





4.25 
4.52 
4.79 


6.98 
7.47 
7.97 


0.83 
0.88 
0.93 


67.04/0.15 
87.04/0.16 
110.66}0.17 


10.35 
11.15 15 
11.94 


18.68 33.52 





To ascertain the contents of a head over 
one-half full: Let k = depth of unfilled 
portion. Find from the table the quantity 
corresponding te a depth hk. Subtract this 
quantity from the contents of a full head. 





7.43 
41.16 


20.38 |25.74 
22.02 [27.97 


42° 





8.44 
8.91 
9.36 


5.07 
5.33 
5.59 


138.22/0.18 
170.01}0.18 
206.32] 0.20 


1.00 
1.07 


2.68 
2.83 


12.69 
13.44 
14.14] 18 


44.75 
48.22 


51.53 


23.60 30.11 
25.12 [32.18 
26.60 |34.17 


69.11 





75.52 


81.66] 92.34 51° 








9.87 
10.21 
10.55 
10.93 


5.89 
6.04 
6.25 
6.47 


3.01 
3.03] 
3.12 
3.23 


247.48) 0.22 | 1.14 
293.77} 0.20 | 1.13 
345.51/0.21 | 1.16 
402.27}0.21 | 1.19 























14.92 
15.50] 21.93 
16.06] 22.80} 30.70 | 39.73 
16.68 


54.91 
57.97 
60.88 
63.73 


28.11 
29.47 


36.18 
38.03 


21.01 





85.61 


23.70} 31.96 | 41.43 89.95 























52.04. 


104.32 


99.56 
106.47 
113.07 
119.39 


123.74 
133.26 
142.41 
151.15 


87.73 
93.53 
99.05 157.51 


167.62 























dished heads. Finally, we present 
the following comment. 


In using the formulas, be sure your 
measurements are all in inches or all 
in feet. U. S. gallons = cu in. X 
0.00433 = cu ft X 7.48. 

How Tank Capacities Are Calculated 

CONCERNING tank capacities, we 
have a set of tables, published by 
the K and G Chart. Co., Alliance, 
Ohio, which we purchased several 
years ago. These tables give capaci- 
ties of horizontal tanks, 24 in. to 144 
in. in diameter inclusive, in incre- 
ments for every inch of depth, based 
on tanks with flat heads. Capacities 
of dished heads for every inch in 
depth of 24-in. to 144-in. diameter 
tanks are also given, based on vary- 
ing ratios of amount of dish to diam- 
eter of tank. 


Therefore, to obtain an accurate 
wolume it is necessary to combine 
the volume of the spherical segment, 
aoc, the frustrum of cone eacd and 
the volume of the sector of a circle 
section dcg, which is equal to the 
cross-section area of the sector mul- 
tiplied by the circumference of a 
circle whose radius M is the distance 
of the center of gravity of the sector 
from horizontal center line of tank. 

For an ASME dished head, in 
which the corner radius r equals 6 
per cent of the tank diameter and 
the radius of dish R equals the tank 
diameter, the capacity in gallons is 
obtained by cubing the tank diame- 
ter in feet times 0.60. 

East Chicago, Ind. L. A. WILKIN 
Manager, Development Dept. 
Graver Tank & Mfg. Co., Inc. 





Formula for Area of Circular Segment mpn, less than half circle. Sec 


Fig. 1. 


Area = Area of sector, mpno — area of triangle mon, 
(Length of arc mpn X radius r) — [(radius r — rise b) X chord c] 





A simpler means of obtaining 
areas of circular segments is the use 
of tables as given in the Pocket Com- 
panion Handbook, published by the 
U. S. Steel Corp., in which the above 
formula is also given. 

The formula for the volume in a 
dished head, see Fig. 2, is the same 
as for a spherical segment, which is, 


Fa 
— b? (38r — b). 
3 
The volumes at various depths can 
be determined from _ proportional 
areas as found by the circular seg- 
ment formula given above. 
Actually, all dished heads havé a 
small corner radius as shown in Fig. 
3, noted as r. 





Answer No. 283 

Can He Control Gas 
Engines from Steam 
Heating System? . 
Yes, They Are Still Very 
Much in Business 

A READER stated in the July issue 
that control of gas engines from 
steam heating system pressure could 
be carried out with either of two reg- 
ulators, one of which, he said, was 
the Locke Type 40-A-T, but he was 
not sure if the manufacturer of this 
regulator was still in business. 

Seeing this remark, Locke Regu- 
lator Co. hastens to assure us—and 
we are glad to report it—that it is 


still very much in business in Salem, 
Mass., and that next year will be its 
75th continuous year of operation. 


Answer No. 294 


Why Is Barometric Con- 
denser Water Backing Up? 


Mullen, Back from the War, 
Gives His Ideas 


WHEN HGS. asked this question in 
the April issue, it lacked quite a bit 
of information on the set-up in his 
plant. I didn’t see this question un- 
til late in May after just getting in 
from a trip from the European war 
area. Now that I will have some time 
on my hands for a while thought I'd 
see what I could find wrong with the 
hook-up. 

Yes, there can be too much water 
used, provided there isn’t an over- 
flow. 

One sub-question asks, Could it be 
anything like the case described in 
the April issue, on pages 48, and 49? 
Although the sketches look almost 
alike, there is quite a difference. 

The sketch, p. 49, April issue, shows 
a turbine-driven generator; it doesn’t 
show whether it was high-pressure, 
low-pressure or exhaust steam-driven. 
Also, the April sketch shows the ex- 
haust from the turbine being higher 
than the injection water inlet. It 
shows no means of withdrawing the 
air by. means of a dry air-pump, 
shows no overflow which would cause 
water to back up through seal ring 
drain line. If the drain line from 
carbon seal ring had been exposed 
just above the top of hotwell and 
equipped with a check valve, it would 
have prevented what the engineers 
found to be the cause, siphoning from 
the hotwell. 
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You CANT miss with AJAX 













*« 
“THE STORY 
BEHIND THE 
GASKET 
THAT 
BREATHES”’ 
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Note on this cutaway drawing, the 
small air space under each U-groove 
in the metal ply. 

There are twin strips of asbestos 
filler between each spiral thickness in 
the AJAX Gasket which cannot meet 
in the center under the wedge-like 

roove. Therefore a ‘'breather-space" 
z reserved in the heart of the gasket 
which assures its automatic reaction to 
mechanical compression, to internal 
pressure variation, and to temperature 
changes. 

The AJAX Gasket expands and con- 
tracts — "breathes" — with changing 
pressure conditions — and retains the 
peer secure seal you require at all 

mes. 


The above cutaway is the AJAX SR 
Compression Gauge Flange Gasket 














‘the GASKET 
_ that Greathes 


Thousands of marine and stationary-power engineers attest 
our assertion that AJAX Spiral Wound Gaskets give supe- 
rior performance wherever they are installed in pipe lines, 
pumps, manholes, tubecaps, and similar applications. 


Expert gasket-engineering and U. S. precision construc- 
tion by spiral winding, assure maximum service life with 
the ultimate degree of operating efficiency. The “breather 
space” maintained in the heart of every AJAX Gasket 
between the twin strips of asbestos filler, assures automatic 
reaction to pressure and temperature fluctuations. This 
feature also gives the springback quality that fits AJAX Gaskets for re-use. All 
AJAX Gaskets seal under comparatively low bonding pressures. 





Page 2H-8, 
Power Plant File 


AJAX Gaskets are engineered to withstand the most severe service condi- 
tions in all pressure groups, including the extreme temperature ranges en- 
countered in superheated steam. Both construction materials and the number 
of spiral wound metal plies per diameter are determined by the particular serv- 
ice requirements of your specifications. 


Every advantage of specialization, experience and developmental research 
is utilized by U. S. Gasket Company to give you gaskets that can’t miss — AJAX 
Gaskets that give constant, trouble-free service under your toughest operating 
conditions, Write today for Catalog 202 — it gives you all the facts, and 
specification data. 


Distributors in Principal Cities %* %* A few choice industrial territories are open 


U. Ss. GASKET co. 


1596 PIERCE AVENUE, CAMDEN, NEW JERSEY 
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A question that bothers me is: 
since when does the engineering force 
allow salt water to mix with the con- 
densate? An alert force would have 
checked the feedwater at least once 
an hour for salinity. This is done in 
marine practice every hour in all 
types of steam plants, especially 
where turbines are operated, also 
when using fresh water on Diesel 
engines, where this water is cooled 
by salt water means. Can’t under- 
stand any Chief letting a condition 
of this sort exist. 

In the May issue sketch, page 116, 
this condenser looks all right at a 
first glance but checking it over 
shows it has a few mistakes (I’m 
sticking my neck out, as we small 
plant operators will from time to 
time.) 

The air vapor outlet (new name 
for a vent, eh?) doesn’t show a dry- 
vacuum or air pump and, not having 
one of these, there would be an at- 
mospheric condition created with the 
outlet just extending to the outside. 

Why not just condense the steam 
used instead of using the cooling wa- 
ter from the refrigeration unit? 
There must be quite a lot of com- 
pound used in this arrangement due 
to the mixing of the cooling water of 
the refrigeration system with the 
condensation from the steam system. 
A leak from the ammonia system 
would make a bad water condition. 
With a plant of this sort, I think a 
closed condenser would be better and 
not have the refrigeration system 
connected up in any way with the 
steam. 

If. the barometric condenser was 
installed with a dry air pump at the 
point where the air vapor outlet is 
shown, and hooked, it would prob- 
ably be all right, provided the treated 
water was checked often, because of 
the travel of this water through the 
refrigeration system. 

Although it has been said that the 
tail pipe is clean, how about the baf- 
fle (in the May sketch) over the ex- 
haust steam inlet to the condenser? 
This could have broken off and fallen 
into the bottom of condenser at 
the top of the tail pipe, partially 
closing this pipe and causing con- 
denser to fill up, due to the water 
not getting away from the condenser 
to the hotwell. 

I don’t think the refrigeration con- 
denser is heating the water too much, 
because, with the air outlet pipe ex- 
tending to the outside, this condenser 
would act more like a receiver and 
the hottest the water would become 
would be 212 F. 

If the pumps weren’t operating 
properly, it would mean that the dis- 
charge from the hotwell wouldn’t be 
taken out as fast as it should and the 
hotwell would overflow. When this 
happens then it’s time for the oper- 
ator or engineer to check what is 
wrong. Water being wasted is money 
going down the sewer. 

Philadelphia, Pa. Wo. T. MULLEN 
One of them small plant fellers 


Answer No. 296 


Should These Turbine Gen- 
erators Be Installed or 
Should Power Be Bought? 


C. F. M.’s plant purchases about 
136,000 kwhr a month, demand 
charge $740 per month, rate $0.016 
per kwhr. Present day load 425-450- 
kw; Sunday and holiday load about 
125-kw. The management wants to 
purchase two 750-kw turbine: gen- 
erator units, to operate at 5 or 6 psi 
back pressure, exhausting to a build- 
ing heating load of about 200-bhp 
for 8 months of the year. There is 
no other use for the exhaust steam. 
G. F. M. says they have no water 
facilities for condensing operation. 
Cost of coal only in present boiler 
room, 21.9 cents per 1000 lb steam. 

C. F. M. asks if the two turbine 
generators would be a paying propo- 
sition. 

Calculation of Savings by Generation 
C. F. M.’s problem may be analyzed 





corrections tend to offset one another 
and the net effect on the result shown 
would be very slight. 

Now to answer the question. C. F. 
M. states that he has no figures on 
the steam consumption of the tur- 
bines. Since the manufacturer would 
gladly furnish such information, it 
would appear that the turbines in 
question are second hand. In this 
case they probably were designed for 
different steam conditions and their 
water rates may be considerably 
more than those indicated above for 
modern units properly designed to 
meet the required operating condi- 
tions. 

If this should be the case and if 
due allowance is made for additional 
labor, supplies, maintenance, etc., as 
well as the fixed charges on the re- 
quired investment, the gross saving 
calculated above may vanish and 
there might well be a loss. It is, fur- 
thermore, possible that, in the ab- 
sence of process as well as heating 
steam from May 1 to Oct. 1, the boiler 








as follows: Assume the electrical plant might be shut down completely. 
loads as tabulated below. In this event considerable boiler room 
Kw Hrs Kw-Hr DaysperWk Kw-Hr per Wk 
405 8 3240 6 19,440 
100 16 1600 6 9,600 
100 24 2400 1 2,400 
Total 31,400 


31,400 < 4.33 Weeks per Month = 136,000 Kw-Hr 
@ $0.016 = $2176.00 


Assume new turbines designed for 
100 psig throttle pressure and 5 psig 
exhaust pressure, Water rates, steam 
usable and steam wasted would be 
about as tabulated below: 


Steam Exhaust Exhaust 
Kw Lb per Steam Steam 
Hr Usable Wasted 
405 18300 6600 11700 
100 9500 6600 2900 
100 9500 6600 2900 





labor would have to be charged 
against power generation. 

In closing, one word of advice. 
Never install second hand turbines 
without a knowledge of the design 








Hrs Lbper Days Total 
Day per Wk 

8 93600 6 561,600 

16 46400 6 278,400 

24 69600 i. 69,600 

Total ~ 909,600 


909,600 4.33 Weeks per Month = 3,940,000 Lb 
wasted from Oct. 1 to May 1 


During the period May 1 to Oct. 1, 
all the exhaust steam would be 
wasted. This may be calculated in a 
similar manner, as follows: 


18300 K 8 = 146400 x 6 = 878,400 
9500 x 16 = 152000 x 6 = 912,000 
9500 X 24 = 228000 «x 1 = 228,000 


Total ‘2,018,400 


xX 4.33 = 8,710,000 Lb 


Cost of Purchased Electricity = $2176. x 12 = $26,112. 
Cost of Generated Electricity = 


3940 x $0.219 x 7 = $6,040. 
$710 ><. 0219 5 =, 1.9500: 
$15,590. 15,590. 
Gross Saving by Generating $10,522. 


The foregoing analysis has been 
simplified by neglecting heat in steam 
utilized for power generation and cost 
of additional input to generate steam 
at 100 psig instead of the 5 psig which 
would otherwise be sufficient. These 





conditions and the expected operating 
performance data under the proposed 
changed conditions. If new turbines 
are considered and condensing water 











may be obtained from a well, con- 
densing extraction units are indi- 
cated. With them a fairly good bal- 
ance between steam and electrical 
requirements should be obtainable. 

Westbury, L.I., N.Y. ALFRED W. Fox 
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FOSTER ENGI 





Foster Type 37-G2 In- 
tetnally Pilot Operated 
Valve for Steam Service 


© CLOSE REGULATION — In spite of wide variations in inlet 


pressure 
© COMPACTNESS — It is self-contained 


© TIGHT SHUT-OFF —For dead-end service. Metal-to-metal sin- 
gle seat construction protects low pressure header from 


build-up 


@ LOW MAINTENANCE — Designed for easy access for routine 
inspection and maintenance. Pilot assemblies interchange- 
: able within three size groups. Protected by strainers 





PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES...AUTOMATIC STOP AND 
CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... 
PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID-LEVEL CONTROLLERS...FLOAT 
AND LEVER SALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 
REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES...SIRENS 








Illustrated catalog on the complete Foster 
line, with many pages of useful engineering 
data will be sent if requested on company 
letterhead. Ask for Catalog 70. 


yy BUY WAR BONDS + 


ERING 
Cnynany 


111 MONROE STREET - NEWARK 1, N. J. 
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Answer No. 297 
How Make High-Pressure 
Steam Out of Low- 


Pressure Steam? 
Steam Compressors Recommended 

IN THE ANSWER to the question in 
the June issue under the editor’s note, 
no mention was made of the use of 
steam compressors to accomplish this. 

Editor's Note: We did not mention this 
because it seemed to us, from the context 
of the original question, that the questioner 
already knew about steam compressors 
and wanted to know if there were any 
other methods. In editing the question for 
publication, however, we failed to make 
that point clear—and failure to make things 
clear is a serious ediforial fault. Sorry. 

It has been demonstrated by the 
Central Heating Department of The 
Detroit Edison Co. to the complete 
satisfaction of several of its steam 
customers that the use of steam com- 
pressors, which increase the pressure 
of the available steam supply, is en- 
tirely satisfactory. The temperature 
of the compressed steam corresponds 
closely to the saturation temperature 
of the final pressure. The small 
amount of superheat is usually no 
more than is sufficient to offset the 
radiation losses in transmission. 

Fifteen of these steam compressor 
installations have been made by cus- 
tomers who purchase steam from this 
company and the first unit which was 
placed in service in 1927 is still oper- 
ating satisfactorily. These compres- 
sors, which are supplied by several 
different manufacturers, range in ca- 
pacity from 50 lb per hour to 1800 
lb per hour. The installations are in 
laundries, department stores, office 
buildings and health spas. The initial 
steam pressures are between 15 and 
25 psi and the final pressures are 
between 60 and 80 psi. 

We believe that steam compressors 
may be used economically in any situ- 
ation where a supply of low pressure 
steam is available and a small amount 
of high pressure steam is desired. 
Detroit, Mich. G. D. WINANS 

Asst. Supt. of Central Heating 
The Detroit Edison Co. 
Here's How One Plant Does It 


with Steam Compressors 
I AM IN CHARGE of a power plant 


with boilers limited to 160 psi, but 
operating at 150 psi. One of our proc- 
esses requires steam pressures up to 
295 psi, but process requirements at 
present time call for a pressure of 
255 psi with final temperature of 
420 F. 

We supply these steam require- 
ments by means of four steam com- 
pressors or boosters, each 8% in. 
bore by 13 in. stroke, at 277 rpm. 
These compressors are driven by 
direct-connected synchronous motors. 
Each motor is 125 hp, 440 v, 131 amp 
(arm.) 1.0pf, 100 kva. Excitation, 
230 v, 16.5 amp. 

Each compressor has a capacity of 
3400 Ib of steam per hr, at delivery 
pressure of 295 psi, when supply 
pressure is 150 psi. 


To desuperheat the steam from 
the compressors we use a steam 
driven duplex pump size 4 in. (steam) 
by 1% in. (water) by 5 in. (stroke), 
‘operated by steam at boiler pressure. 

The plant was operating three 8-hr 
shifts, but at present we are operat- 
ing on two 8-hr shifts. 

When operating within the capac- 
ity of the compressors, delivery pres- 
sure does not vary more than 2 Ib 
either above or below required pres- 
sure. 

Control of pressure is by means of 
two-step unloading on the cylinders, 
also by means of a Foxboro Stabilog 
Controller operating a Foxboro 
Stabilflo valve on the steam main 
from the boilers. 

These compressors have been in 
operation since August, 1944, and 
have supplied as much as 130,000 Ib 
of steam during a 24-hr period. Up 
to the present time, no major repairs 
have been made, although we have 
had a few minor repairs. 

If more information is needed, I 
can supply more details. 

Woburn, Mass. CHARLES G. TURGISS 


Answer No. 300 
How Aerate Water 
to Remove CO. 


Acid Proportioning and Aeration Not So 
Simple as Answers Make Them Appear 

HAVING BEEN one of the first to 
“carry the torch” for acid treatment 
and aeration of boiler feedwater, the 
answers to Problem 33 and Question 
No. 300 have been of considerable 
interest to me. I find it difficult, how- 
ever, to concur with some of the 
opinions expressed and would appre- 
ciate the privilege of presenting my 
misgivings. These are offered, not in 
criticism of any individual, but in an 
attempt to extend the available in- 
formation on the subjects in question. 
(Problem 33 was referred to in an- 
swering Question No. 300 in the June 
issue.—Ed.) 

Acid Proportioning—Problem 33 

The general treatment given to 
Problem 33 seems to imply that the 
proportioning of acid to boiler feed- 
water is a naive undertaking; that it 
can be accomplished by using untried 
proportioning equipment or by select- 
ing one of the commercially available 
devices proffered for the purpose. 
My experience does not substantiate 
either of these contentions. 

Prior to the war we had occasion 
to survey the field of commercially 
available equipment of this type but 
were so unimpressed with the designs 
studied that it was decided to at- 
tempt to develop such a device. This 
was done, and the proportioner has 
since demonstrated its reliability in 
two different plants. This develop- 
ment, however, necessitated, not only 
the collective effort of a number of 
experienced designing engineers, but, 
in addition, considerable field experi- 
mentation. 

The finished product assumes the 
nature of a metering device. In its 





development, the selection of the 
proper materials to resist dilute sul- 
phuric acid; the importance of small 
differences in head on orifices; the 
necessity for guaranteeing adequate 
mixing of acid and water; and the 
precautions which must be taken to 
provide an acid solution of the same 
strength were all found to be much 
more involved than the answers to 
Problem 33 seem to connote. 

It is recognized that, from plant to 
plant, varying degrees of precision 
may be mandatory. But, for most 
power plants, even where only 
“rough” proportioning is required, we 
feel it inadvisable to attempt to pro- 
portion concentrated acid (1) because 
of the small volume of acid required 
per volume of water and (2) the se- 
rious damage that may be done be- 
fore the acid and water are thor- 
oughly mixed. We have witnessed 
plants wherein the loose proportion- 
ing of acid has necessitated (a) re- 
placement of a boiler feed pump and 
(b) the boiler feedline. On the other 
hand, we are familiar with other 
plants wherein the proportioning of 
acid was well engineered, and en- 
tirely satisfactory results have en- 
sued. 

In view of these experiences, it 
seems to me the practical engineer 
should be admonished; that, in most 
cases, acid proportioning should be 
regarded as a complex engineering 
problem and should be undertaken 
only where adequate technical coun- 
sel is available; that the use of con- 
traptions may easily lead to serious 
troubles, 

Aeration of Feedwater—Question No. 300 

In the answer to this Question, 
theoretical reasons are advanced to 
imply that the primary purpose for 
using a degasifier is to prevent ‘“over- 
loading” of the deaerating feedwater 
heater with gaseous CO: We have 
no quarrel with the theory, but we 
believe an even more important func- 
tion of a degasifier is to remove the 
“bulk” of the CO, in order to reduce, 
proportionately, corrosive attack of 
the feedwater piping preceding the 
deaerator and those parts of the 
deaerator contacting the incoming 
water. 

Tests of short duration have been 
conducted in which the degasifier was 
eliminated, and ‘the residual CO, in 
the deaerator effluent was found to 
be not measurably higher than with 
the degasifier in service. 

Some of the leading deaerator man- 
ufacturers have been toying with the 
idea of producing units that will per- 
mit of the proportioning of acid just 
ahead of the heater—even to the 
point of making the water definitely 
acidic—thus eliminating the use of 
a degasifier. The finding of a material 
for fabrication of the heater that will 
withstand the more corrosive water, 
rather than changes in fundamental 
design of such units, appears to be 
the problem to be solved. 

Detroit, Mich. Leo F. CoLLins, 
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Atlanta Lf & Bottling Co., Atlanta, 


installed on 
100 pounds pressure. 














SMALL BOILERS? 

For HRT, Scotch Marine, and other 
small boilers, the Copes Type OT Regu- 
lator is ideal. Extremely simple, easy to 
install, compact, direct operated. 

Sizes 34"’ to 2’, 250 and 300 lb. stds. 


WATER TUBE BOILERS? 

For the conventional water tube boiler 
subject to ordinary loads, the Copes 
Type BI Regulator is universally the best 
known simple level regulator. Fully auto- 
matic, thoroughly reliable, smooth acting. 
Direct or relay operated. Sizes 34" to 8” 
all pressure stds. 


SENSITIVE BOILERS? 

For boilers subject to severe load fluc- 
tuations or those sensitive to shrink and 
swell, the Copes Flowmatic is the correct 
answer. This steam-flow water-level 
control is the most rapidly accepted 
development of recent years. Direct or 
relay operated. 

Sizes 11" to 8”, all pressure stds. 


Industrial Plant. One of two feed lines to sag sary waar 
Gooesiy 3 Copes Type OT Regulators C-E Boiler handling a peak of 150,000 pounds - our, controlled Mich. "Direct operated 
HRT Differential Valve. matic Regulator Valve on pound 


Boilers operating at by a Copes Type BI Regulator and Type 3-S-. 
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Eddy Paper Corp., White Pi 


— Boiler. 


Theres a COPES Feed Water Regulator 


FOR EVERY BOILER REQUIREMENT 


O be most effective, your feed water regulators must be 

suited to the particular requirements of the boilers they serve. 
Boiler design, firing methods, operating procedures, load de- . 
mands, and space limitations all require consideration. 

Whatever your boiler plant characteristics, you will find a 
Copes Feed Water Regulator that is “made to order.’ For we 
manufacture simple level regulators and steam-flow water-level 
controls in several types, both direct operated and remote relay 
operated. In addition, every control valve is provided with 
plunger and ports designed for the existing pressures, tempera- 
tures, and rates of flow. 

Thus a Copes assures you of individualized feed water control 
that is in complete agreement with the application. That’s one 
reason why there are over 65,000 Copes Feed Water Regulators 
in service. For other sound reasons, write for General Catalog 
No. 12-41. 


NORTHERN EQUIPMENT COMPANY 
952 Grove Drtug, Erie. Pennsyluanta 


FEED WATER REGULATORS ¢ LIQUID LEVEL CONTROLS © PUMP GOVERNORS 
DIFFERENTIAL VALVES © REDUCING VALVES AND DESUPERHEATERS 


Branch Plants in Canada, England Representatives Everywhere 








Chart for Determining Expected Fluorescent 
Lamp Replacements Per Month 


Burning Hours per Year 
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Burning Hours per Day 


Burning Days per Week 


30 40 50 60 vA) SO -90 = 100 “110 120-130 


Burning Hours per Week 


This chart is based on a rated average 
lamp life of 6000 hours. 


Note.—See page 112 of August issue for a similar chart 
based on an average lamp life of 4500 hours 


Presented by courtesy, Sylvania Electric Products Co. 
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SU DIESEL LUBRICANT. ee Ends Carbon 


and Gum Formation... Eliminates Sticking Valves... Lasts 50% Longer 


Carbon and sticky deposits were black 
marks in the power-picture of an eastern 
candy-maker. In the operation of an eight- 
cylinder Diesel, direct-connected to an elec- 
tric generator, he was using a well-known 
brand of Diesel lubricant which was 
changed every 200 hours. 

Frequent shutdowns were scheduled for-car- 


bon-cleaning, for freeing stuck valves, and 
for general engine-repairs. 


The difference in lubricants was soon proved 
when a Sun Oil Engineer studied the oper- 
ating-conditions and recommended a Sun 
Diesel Lubricant for that particular type of 
Diesel engine. 


Fifty percent increase in oil-life was noticed 


with the new oil in the crankcase. Oil- 
changes were soon scheduled every 300 
hours instead of 200. Shutdowns for stuck 
valves, sticky deposits, and carbon-trouble 


-due to faulty lubrication, were eliminated. 


These facts are typical of the results being 


. obtained in all kinds of plants and all types 


of machines with Sun Industrial Lubricants 
and Sun Engineering Service. For power- 
equipment, compressors, machine-tools, hy- 
draulic systems ... in mills, mines, and 
factories . . . there’s a Sun Product to help 
speed production and cut costs. Write for full 
details to... 


SUN OIL COMPANY » Philadelphia 3, Pa. 
Sponsors of the Sunoco News Voice of the Air— Lowell Thomas 





in > SUN INDUSTRIAL PRODUCTS 


OILS FOR AMERICAN INDUSTRY 








Elliott Co. Completes Marine 
Gas Turbine Power Plant 


Develops 2500-hp net coupling output, designed for first 
application in marine propulsion . . . Includes the Lys- 
holm positive-displacement compressor ... Cycle employs 
high and low pressure turbines and compressors, regen- 
erator and intercooler .. . Problems in design and manu- 
facture . . . Starting and operating procedure described 





RESAGED by the data presented 

to readers of POWER PLANT ENGI- 
NEERING 18 months ago,* by Messrs. 
Soderberg and Smith, the Elliott Co.’s 
gas turbine power plant, designed for 
first application to ship propulsion by 
the U. S. Navy, has been completed 
and at this writing is undergoing ex- 
tensive performance tests in the com- 
pany’s shops at Jeannette, Pa. 

This unit is the first to be completed 
in the United States exclusively for 
power generating purposes, accord- 
ing to its manufacturer, Its oper- 
ation was demonstrated before a large 
group of U. S. Navy and shipbuilding 
representatives and technical maga- 
zine editors on June 25, 1945, bring- 
ing to a conclusion two years of work. 

Its principal features are: 


1—Use of a positive-displacement 
type air compressor of new design, 
delivering fixed volumes of air inde- 
pendent of discharge pressure, thus 


providing great flexibility in opera- 
tion over a wide load range, an im- 
portant factor in marine applications. 

2—Simple control and operating 
procedures. 

3—Use of a regenerative and inter- 
cooling cycle with two compressors 
and two turbines. 

4—Solution of many operating prob- 
lems by ingenuity in both design and 
fabrication of elements. 

5—Operating efficiencies of the or- 
der of about 30 per cent. 

6—Weight of about 30 lb per hp 
and volume of about 3.5 cu ft per hp. 


Basis of Design . 

Many combinations of turbines, 
compressors,- combustion chambers, 
intercoolers, and regenerators can be 
used to produce a good, workable gas 
turbine plant, as shown in Fig. 5. 

A regenerator has the greatest sin- 
gle effect in raising the efficiency of 
the machine. The addition of an in- 





Fig. 1. View of Elliott gas turbine plant in shop, undergoing extensive performance tests 


tercooler and a second’ combustion 
chamber and turbine also increase 
the expected economy. The use of 
still another stage of intercooling and 
reheat are also shown to be advan- 
tageous but, as is seen, the gains be- 
come progressively smaller. How- 
ever, as the number of elements is 
increased, they become reduced in 
size and are consequently easier to 
build. 

With these theoretical considera- 
tions in mind, Elliott Co. has elected 
to build a plant composed of two 
turbines, two compressors with inter- 
cooling, two combustion chambers, 
and a regenerator as shown in Fig. 3. 


Principles of Operation 

The flow of gas in this unit begins 
at the low-pressure compressor, which 
draws in free air and compresses it 
to 43 psi absolute and 300 F. The air 
temperature is then lowered in the 
intercooler, whereupon the air passes 
directly into the high-pressure com- 
pressor, which raises the pressure to 
96 psi absolute. The air then passes 
through the regenerator, where it 
picks up a portion of the heat in the 
turbine exhaust gas before it enters 
the high-pressure combustion cham- 
ber. , 

In the high-pressure combustion 
chamber, fuel oil is burned directly 
in the air stream and a temperature 
of 1230 F is reached at the entrance - 
to the high-pressure turbine. In this 
turbine, the heated air is expanded to 
53 psi absolute, and in doing so suf- 
ficient power is developed to drive 
the low-pressure compressor. 

The gas from the high-pressure 
turbine exhaust is then reheated in 
the low-pressure combustion chamber 
to raise its temperature to 1207 F 
before it is expanded in the low-pres- 
sure turbine. Five thousand horse- 
power ‘is realized from the low-pres- 
sure turbine, 2500 hp of which is 
expended in driving the high-pressure 
compressor. The remainder of 2500 





*The Gas Turbine—Present Status and 
Future Prospects, by C. Richard Soderber, 
and Ronald B. Smith; Power Plant Engi- 
neering, April, 1944. 
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The larger the pipe, the 
greater the insulation saving 
contributed by streamlined 


Tube-Turn welding fittings. 


Insulation fits smoothly be- 
cause elbows and pipe form 
rolat- Maso lalilaltioltiwm it] o-Sim alo me slo)i it 


to tighten, no gaskets to leak. 


TUBE-TURN 


TRADE MARK 


ips 


IT’S INSULATED FOR KEEPS! 


In Cleveland’s modern municipal 
power plant, the Tube-Turn weld- 
ing fittings were as easily insu- 
lated as the pipe, because the welds 
form one continuous tube. There 
will be no future expense and trou- 
ble removing and replacing insu- 
lation every time bolts need draw- 
ing up or leaky gaskets need re- 
placement. Once insulated, a sys- 
tem using Tube-Turn welding fit- 
tings is insulated for keeps! 
Furthermore, welding the 10” 
and 6” steam lines shown here 


saved approximately 55% in joint 
costs over flange connections. 
Other benefits of Tube-Turn weld- 
ing fittings include lighter weight, 
greater strength, and increased 
efficiency of flow. Because they re- 
quire less space, they permit more 
flexibility of layout. 

For complete information onthe 


Superiority of Tube Turns’ exclu- 


sive manufacturing methods and 
data on successful installations in 
many industries, write for latest 
complete Catalog 111. 


Selected Tube Turns distributors in every principal 
city are ready to serve you from complete stocks, 


TUBE TURNS (Inc.), Louisville 1, Kentucky. Branch Offices: New York, Chicago, 
Philadelphia, Pittsburgh, Cleveland, Dayton, Washington, D. C., Houston, 
San Francisco, Seattle, Los Angeles. 


Pesehkdaus 


and Flanges 
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hp is excess power or net output 
which may drive a propeller or a 
generator or a locomotive. 

After the gas leaves the low-pres- 
sure turbine at slightly above atmos- 
pheric pressure, it passes to the re- 
generator where it pre-heats the fresh 
compressed air from the high-pressure 
compressor. The exhaust gas passes 
up the stack at a temperature of 400 
F and is discharged to atmosphere. 

The two compressors are driven by 
separate turbines, a desirable feature 
in this case because naval power 


plants operate more than 90 per cent- 


of the time at other than full load 
and it is therefore important to have 
highly efficient part-load performance. 
To reduce the power output it is nec- 
essary either to decrease the amount 
of hot air passing through the tur- 
bines or to reduce the temperature 
of the air. It may be necessary to do 
both. 

Best efficiencies are realized when 
the temperature of the compressed 
air is as high as possible before it is 
put to work in the turbines. Thus, 
for best economy, it is desirable to 
operate at reduced power by decreas- 
ing the supply of compressed air 
rather than reducing the gas tem- 
perature. The best approach to high- 
temperature, reduced-flow operation 
is realized in this plant because the 
components are so arranged that the 
main power turbine can always be 
operated at full temperature. 


Control and Operating Procedure 
Complete control is obtained by 
regulating the fuel flow to the tur- 
bine driving the first-stage compres- 
sor. Since the amount of air which 
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Fig. 3. Diagrammatic arrangement of Elliott unit, indicating metals used for various 

components. A—Low-pressure compressor. B—lIntercooler. C—High-pressure compres- 

sor. D—Regenerator. E—High-pressure combustion chamber. F—High-pressure turbine. 
G—Low-pressure combustion chamber. H—Low-pressure turbine. P—Propeller shaft 


enters the system is controlled by 
this compressor, it is apparent that 
this one feature can produce ease of 
control and, at the same time, permit 
efficient operation of the main power 
turbine. 

Operation of this gas turbine plant 
is as follows: To start the plant, a 





Fig. 2. The 12,500-cfm Elliott-Lysholm air compressor, with upper casing lifted. showing 
rotor. This consists of helical co-operating lobes, which intermesh. These lobes take the 
incoming air in successive overlapping bites, compress it by squeezing and force it out 
the exhaust, still in overlapping bites, to produce a steady flow. Quantity of air directly 
proportional to rotor speed and independent of discharge pressure 
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starting motor is first engaged to 
rotate the low pressure turbine-com- 
pressor rotor, fuel oil injection motor 
is started, one burner in the high- 
pressure combustion chamber is 
lighted, and the unit is warmed up. 
Rate of heating is controlled by oper- 
ation of the throttle. When tempera- 
ture of combustion gases at the high- 
pressure turbine inlet is high enough 
so that the starting motor. can be 
dropped, the temperature of the low- 
pressure turbine will also be at a 
satisfactory value. 

Speed of the low-pressure turbine 
is maintained at 200 or 250 rpm dur- 
ing warm-up by adjustment of elec- 
trically-controlled by-pass valves. 
Next the unit is floated off the start- 
ing motor by increasing the motor 
speed and increasing the. fuel com- 
bustion rate. A second burner is 
lighted in the high-pressure combus- 
tion chamber, also a burner in the 
low-pressure combustion chamber and 
this brings the unit up to full output. 
To shut down the plant, it is neces- 
sary only to close the throttles, stop 
the injection motor and open the by- 
pass valves, Jacking gears are en- 
gaged when the rotors slow to about 
10 rpm. 

All controls are centralized at the 
control station where they can be 
operated by one man. Burners and 
tips need no adjustment or replace- 
ment for changing loads and the tur- 
bine inlet temperatures remain es- 
sentially constant with load varia- 
tions. To increase the load the fuel 


‘throttles are opened; the turbine in- 


let temperatures tend to rise but the 
resulting increase in power developed 
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| TUBE HEADER LAYOUT 
COMPACT GAS TURBINE REGENERATOR 


Fig. 4. Diagram showing construction of 
regenerator or heat exchanger. Stream- 
lined nickel tubes are used 


tends to speed up the unit and simul- 
taneously increases the air flow, thus 
tending to maintain constant turbine 
inlet temperature. 

To achieve these results, with parts 
operating at temperatures of 1200 F, 
and other a few inches away at 200 
or 300 F, a great deal of work went 
into the design of parts and the ma- 
terial from which they are made. A 
few comments on some of these fea- 
tures show that there are real prob- 
lems here. 


Expansion Details Important 

The gas turbines must be made 
from materials which have a coeffi- 
cient of expansion 50 per cent higher 
than ordinary steel. For example, the 
turbines are nearly % in. longer at 
operating temperature than when 
they are cold. This makes it neces- 
sary to design these machines so as 
to permit these expansions to take 
place in a short space, without push- 
ing the machines from their founda- 
tions or breaking the connecting 
pipes. Thermal strains must not be 
imposed on the various machines, 
since the light-weight structures sub- 
jected to high temperatures may be 
seriously distorted. 

Both the high and low-pressure tur- 
bines are solidly mounted at their 
exhaust ends, with all expansions tak- 
ing place toward the inlet..of the 
machines. To permit this, it was nec- 
essary to secure these floating ends 
by means of freely moving links. 
Relative movement between the tur- 
bines and the compressors they drive 
is absorbed by double flexible cou- 
plings and long torque-tube jack 
shafts. In the piping, flexible joints 
of conventional type are either not 
satisfactory for the temperatures and 
pressure encountered, or are too large 
to be used in this type of plant. It 
was therefore necessary to develop 
a new type of expansion joint. 

The temperature at the inlet of the 
high-pressure turbine reaches 1230 F, 
yet at a point approximately 10 in. 
away, the metal temperatures must 
be below 200 F for proper operation 
of the main shaft bearings. To make 
this possible, systems of heat dams 
and special oil cooling at the bear- 
ings, and air cooling at the pin rings, 
are used. The pin rings at each end 
not only support the full weight of 
the turbine, but they are so con- 
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Fig. 5. Chart show- 
ing how various 
combinations of tur- 
bine, compressor, 
and heat exchange 
elements raise the- 
oretical efficiency of 
gas turbine plant to 
about 34 per cent 


structed that a 600-F temperature 
drop takes place in the connections 
between them and the inlet casing. 
This is accomplished by using small 
areas of contact, reduced metal sec- 
tions to cut down heat conduction, 
and some well-placed air cooling on 
the inside of the pin rings. 

A further temperature drop takes 
place in the bearing casings, and here 
again a problem exists. The inside 
flange of the bearing casing reaches 
550 to 600 F, but five inches away 
the temperature can be only about 
200 F. This makes it necessary to 
have symmetrical and uniform sec- 
tions for the wall of the casing, to 
prevent excessive and uneven tem- 
perature strains. 

The shaft must be designed in a 
similar manner. The stub shaft ends 
have reasonably light walls so that 
the heat eonduction is kept to a min- 
imum. A radiation shield is installed 
inside the shaft to prevent exposure 
of the cool end of the shaft to the red 
hot inner regions. In addition to this, 
oil cooling is provided under the bear- 
ing journal sleeves. 

All main members are tied to- 
gether by radial pins which permit 
free movement between adjacent 
parts that experience temperature 
differences. In other words, thé pin 
rings, the diaphragms, and the gland 
assemblies are all free to expand un- 
restrainedly with respect to their ad- 
joining members. This is a_heat- 
elastic design and construction which 
has eliminated many problems. 

It was even imperative to get the 
machines unbolted after they had 
been operated at temperature. The 
stainless steel alloy which must be 
used in these turbines has the unde- 
sirable characteristic of galling when 
two parts are assembled. To take the 
nuts and bolts apart, a special col- 
loidal silver compound was devised 
for applying to the threads to prevent 
this galling. 


New Uses of New Materials 
Because of creep it is.certain that, 
after some period of operation, the 
turbine rotors will grow, the flat sided 
ducts will budge, and the round ducts 
will grow too large and too thin. It 
is the designer’s problem to* choose 
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materials and loadings of such char- 
acter that these changes will not be 
obnoxious before a certain definite 
time in terms of hours of operation. 
The present plant is designed for 10 
years of continuous high-temperature 
service. 

Figure 3 shows a schematic cycle, 
noting materials and temperatures in 
all major parts of the plant. The 
nickel torroidal joints in the high- 
pressure combustion chamber inlet 
were an interesting problem. This 
duct is made of chrome molybdenum 
steel to operate at temperatures up 
to 1000 F. The torroidal joints are 
spinnings, 0.025 in. thick. Nickel is 
usually a work-hardening material 
which cannot be spun but upon re- 
quest a special grade of nickel was 
produced in very small quantities, 
which could be spun. 

Castings, though simple and con- 
venient to design, are hard to pro- 
duce in high-temperature alloys. Be- 
cause riveted joints depend primarily 
on tension in the rivet, they can be 
used only in minor attachments. In 
general, the only recourse in building 
such machines as this is to use rolled 
plate and arc welding, and by this 
method to fabricate many pieces into 
one permanent single assembly. This 
method was used in all the duct work 
and the combustion chambers in this 
gas turbine plant. The turbine rotors 
were assemblies machined from rolled 
plate and forgings, and welded into 
an assembly. 


Extensive Use of Welding 

The extended use of welding in the 
construction of a gas turbine plant 
brings up some interesting problems 
in connection with welding on mate- 
rials for high-temperature service. 
The welding of 19-9 WMo material 
was a completely new problem. No 
welding had been done on this alloy 
prior tothe design of this plant. To 
weld this material, it was necessary 
to develop a welding electrode, since 
all existing electrodes were tested 
and found to be short of the neces- 
sary high temperature strength. 

In designing the rotors for the large 
Lysholm compressors used in this 
plant, it was necessary to use steel 
shafts. However, steel was not a 
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Valves for throttling service have al- 
ways been tough to build. The punish- 
ing wear of partly-open operation takes 
its toll on even the best standard globe 
type valve, and of course a gate valve 
in throttling service is seldom satisfactory. Not long ago a 
large Eastern utility came to Edward with a request for 
a valve specifically built for severe throttling service. 
Edward engineers, working with the customer, produced 
the valves described below. Originally designed for use on : 

a feedwater pump by-pass line, they are ideally adapted to Pn ‘in'the most difficult type of throttling service. 


general throttling service. Notice how fluid, at high pressures and high 
velocities, has cut away the metal of the disk. 




































Here is a valve with all the features 
that are important in throttling. An 
indicator (1) attached to the stem 
shows position of the. disk at all 
times. An Alemite fitting (2) eases 
operation. A long stem guide (3) keeps the stem and disk 
in perfect alignment at all times. The seat (4) is a heavy 
layer of Stellite, applied directly to the valve body, and 
the disk (5) parabolic in design for volume control and 
integral with the stem, has Stellited seating faces, too. A 
bearing surface of EVinlay (6) on the valve body gives 
additional protection against high velocity flow. It is 
recommended that the valve be installed with pressure 
over the disk. 


cs 
















Edward cast steel flow 
control valve with clo- 
sure indicator, in 2 inch 
size, 1500 Ib ASA rating. 
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good material for the rotors them- 
selves. This. set up a problem of at- 
taching the steel stub shafts into the 
cast-iron rotors. A number of meth- 
ods were studied, but the: most ad- 
vantageous from the point of design 
appeared to be low-temperature braz- 
ing, or silver soldering. This is a 
well-known process, used extensively 
on small parts, but little used on 
parts as large as these. As a result 
of tests, the brazing material was 
properly placed, a method of cleaning 
and fluxing the material was devel- 
oped, and a heating cycle procedure 
set up which assured good silver- 
brazed joints. : : 


In the manufacture of the regen- 
erator, it was necessary to have a large 
number of joints which would trans- 
mit heat from the tubes to the fins. 
In this regenerator there was over 
8% miles of nickel tubing, the largest 
order of nickel tubing ever supplied. 
These joints had to be of such a type 
as to remain strong at a temperature 
exceeding 1000 F. With considerable 
testing and numerous changes a 
method was developed for building 
these regenerators from nickel tubing 
and sheets, by a copper brazing proc- 
ess. 


Probably the most unusual welding 
job in the whole plant was the fabri- 
cation of the turbine rotors. The ro- 
tor disks were completely machined 
and the blades were attached and 
shrouded, prior to the assembly of 
the rotor. Then the disks were shrunk 
onto the stub shaft. Next the rotor 
was supported horizontally and ro- 
tated at welding speed. 

Guards were put between the vari- 
ous disks to protect the blading and 





disks from weld spatter, and welding 
was carried out to a very set se- 
quence. laid out on a calendar and 
checked off as each weld was made. 
When: welding was finished the rotor. 
was removed from the frame and 
placed in a furnace in which it could 
be rotated at a slow speed and ‘heated 
to 1400 F. This temperature was 
maintained for 16 hr and the rotor 
was allowed to cool. Some rough ma- 
chining was then done on the rotor 
before it was returned to the furnace 
for heat indication. 


. Further Problems 

With the present plant, reversal of 
rotation, important in marine appli- 
cation, will have to be done by the 
driving mechanism-electrical or me- 
chanical- following the turbine. New 
forms of transmissions are being stud- 
ied, howeyer, and many developments 
are expected. 

The plant is designed to burn high 
grade fuel oil, because of the high 
combustion rates required over a wide 
load range, but it has also operated 
satisfactorily with No. 5 fuel oil. To 
burn coal in this plant, however, in- 
volves solution of more difficult prob- 
lems. 

It is possible that with combustion 
under pressure, pulverized coal can 
be burned at high rates in relatively 
small combustion chambers. Ash must 
be eliminated from the combustion 
products ahead of the turbine or must 
pass through it. There are indica- 
tions that these problems may be less 
difficult than anticipated. At all 
events, the economic advantages of 
coal burning are so great that every 
effort will be made to overcome the 
difficulties as rapidly as possible. 





Fig. 6. Proposed industrial power application of the Elliott gas turbine power plant 


Stoker Manufacturers 
Meet in Chicago 


THE STOKER MANUFACTURING INDUS- 
TRY held its first postwar conference 
in the form of the 28th annual meet- 
ing of the Stoker Manufacturers As- 
sociation at the Stevens Hotel in Chi- 
cago on August 22 and 23 with over 
100 representatives of stoker manu- 
facturing and allied firms and guests 
in attendance. 

The meeting was devoted largely 
to postwar plans of stoker manufac- 
turers and to reconversion problems 
in the stoker industry. A complete 
national advertising and sales promo- 
tional campaign for the industry was 
presented and thoroughly discussed. 
While the program was not approved, 
the members of the Association are 
to study it carefully and further 
meetings will be held in the near fu- 
ture. The program features industry- 
wide national advertising campaign 
stressing the advantages of automatic 
stokers and automatic coal heat to the 
public. ; 

Stoker manufacturers in general 
will be able to step up their produc- 
tion of domestic stokers gradually 
during the balance of this year and 
in 1946 production and sales may be 
on the highest level in the history of 
the industry. Some of the materials 
bottlenecks the industry has expe- 
rienced since the fall of 1944 have 
been eliminated but the foundry situ- 
ation at present is hampering the 
immediate prospects of a greatly ac- 
celerated production rate of domestic 
stokers. 

New officers of the Association 
were elected for the ensuing year. 
Walter Sormane, Mendota, IIl., sales 
manager, Conco Engineering Works, 
was elected president succeeding John 
M. McClintock, Chicago, manager, 
stoker division, Illinois Iron and Bolt 
Co., who had served as president for 
four years. George W. Graham, Chi- 
cago, president, Eddy Stoker Corp., 
was elected vice president succeeding 
Mr.. Sormane and Claude A. Potts, 
Lebanon, Ind., vice president, U. S. 
Machine Corp., was elected secretary- 
treasurer succeeding Mr. Graham. 
Mare G. Bluth, Chicago, was re- 
appointed executive secretary. 

Mr. Sormane, Mr. Graham and Mr. 
Potts were also elected to the board 
of directors with Mr. Sormane as 
chairman. Other members of the 
board elected were: C. T. Burg, Cleve- 
land, Ohio, vice president—sales, Iron 
Fireman Manufacturing Co.; F. H. 
Herndon, Chicago, manager, stoker 
division, Link-Belt Company; J. M. 
McClintock; W. L. Schultz, Louis- 
ville, Ky., vice president, Anchor 


» Stove and Range Co.;. H. E.. Sill, 


Muncie, Ind., vice president, Muncie 
Ind., vice-president, Muncie Gear 
Works, Inc., and Milton A. Young, 
Catskill, New York, sales manager, 
Catskill Metal Works. Mr. Young is 
also chairman of the Association’s 
Anthracite Section. 
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IN CURVED TUBE 






















At left, the new type cut- 
fer in a straight tube. The 
curved edge of the cutter 
permits more of its surface 


‘to contact the tube and 


avoids point contact. 





Above, the crown cutter in 
a curved tube naturally and 
easily conforms to the con- 
tour of the tube More cut- 
ting surface is made usable 
on a crown cutter. 
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WITH FORMER DESIGN the 
sharp edge at the rear of the cut- 
ter was the only part to meet the 
tube wall, 
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LLIOTT === 


Tiproved cutter desiqu for 


Rounding the teeth of front cutters removes all possibility of sharp corners 
scoring tubes, particularly in curved tubes. This cutter is now standard in 
all Elliott cutter heads using a 1 in. or larger cutter. Except for the 
rounded center section, the cutter is the same in dimension as the straight 
sided cutter formerly used, and will be supplied on orders for cutter 
replacements. 


“‘TRACKLESS”, TOO—cutter teeth are so spaced as to avoid striking 
the same point in repeated rotation inside the tube. At each revolution 
a tooth attacks a point slightly in advance of the former point, removing 
all deposit and preventing gear design in the tube. Another safeguard 
protecting tube inner surfaces. 


For up-to-the-minute developments in tube cleaning, come to Tube 
Cleaning Headquarters. Elliott Tube Cleaner Bulletin on request. 


ELLIOTT “42<* TUBE CLEANERS 


SPRINGFIELD, ©. 
Plants at: JEANNETTE, PA. * RIDGWAY, PA. 


DISTRIGT OFFICES IN PRINCIPAL CITIES 
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(YY Shooting quail with a bazooka would be nonsensical. 

== But trying to make a valve do a job for which it is 
not suited doesn’t make much sense, either. 


; aw ‘ \w wie de 
ad ’ Sper For assured performance in flow control the valve 
Lets be SURE the mauue Heth, ee: 
Pes , Equipment fits the job | That’s why Powell maintains a staff of valve engi- 
Zao on Zs neers who are always at your service for consultation 
and advice. And if you have any individual flow con- 
trol problems, Powell Engineering is ready to design 
the correct valves to meet them. 











Fig. 1793—Iron Body Bronze Mounted Gate 
Valve for 125 pounds W.S.P. Flangéd ends, 
outside screw rising stem, bolted flanged yoke, 
bronze seat rings and taper wedge solid disc. 
Also available with taper wedge double disc— 
Fig. 1444. 


Fig. 1376—Bronze Gate Valve for 
200 pounds W.S.P. Screwed ends, 
inside screw rising stem, union 
bonnet, renewable wear-resisting 
bronze seat rings and taper wedge 
solid or double disc. 


. Fig. Alp — seme a Py The Wm. Powell Co. Fig. 1503 W. E.—Class 150 pound 
= gee t aaa bie er t pe Co Cast Steel Gate Valve. Welding 
ssertndaiin’ ‘semmuaiaa aad ee <A Dependable Valves Since 1846 ends, outside screw rising stem and 
regrindable, renewable, wear-re- * y ek. ak - P npr 
sisting ‘‘Powellium” nickel-bronze ; é Cincinnati 22, Ohio 6c Hanged yoke. 
semi-cone, plug type disc. 

DISTRIBUTORS IN PRINCIPAL CITIES 
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CONDENSER TU BES 


DOon’T discard condenser tubes simply because 
of inlet end erosion or thinning! Worn tubes can 
be given a new lease on life at a tremendous 
cost saving with JOHN CRANE Condenser Tube 
Protectors. 

These Tube Protectors are molded of a hard, 
thermo-setting plastic, more resistant fo wear than 
the tube metal itself. They cover the damaged inlet 
end sections; absolutely prevent further erosion. 
The smoothly rounded Venturi entrance restores 
original hydraulic efficiency—in many -installa- 
tions efficiency has actually been increased. 

JOHN CRANE Condenser Tube Protectors are 
easy to install and are being used with outstand- 
ing success on all types of heat exchangers, on old 
and new tubes. Also in use by the U. S. Navy. 

Me 
Photo of eroded inlet y a 
ends before installing y Po, < ff a 
- Condenser Tube Protectors yo é- Ps 


“4r, 

tty. 
ay 
* 


£4 ee’ J, 
7 
POs / 
(; P 3 
r Z 


_ Son FOR THIS BULLETIN a 


CRANE PACKING COMPANY  {2cuvteR ave. - chicaco 13, ILL 


BALTIMORE, BOSTON, BUFFALO, CLEVELAND, DALLAS, DETROIT, HOUSTON, LOS CRANE PACKING CO., LID., Homilton, Ontario, Canada 
ANGELES, NEW ORLEANS, NEW YORK, PHILADELPHIA, PITTSBURGH, SAN FRANCISCO, Branches: Montreal, Toronte, Vancouver 
ST. LOUIS, TULSA 
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PE quay 
, ULTIMATE cost | ° 


@ It's a matter of simple arithmetic. 
_Ifone valve costs two-thirds more than _ 
another and lasts eight times as long: — 
in the same’ service—naturally its.a- 
: better buy. That i is the principle on He 
which this line of es prongs, ae 
-* valves is engineered, . 

















We suggest you ood or this file. 
-size folder of information about Pratt 
| & Capy bronze globe and angle valves. ee | 
The page on “‘Dollars and Sense of 
: Valve Service” is worthwhile reading 
_.\- for anyone responsible for buying 
valves. Send for your copyof DH1285. | 





















Re-Grinding Type Semi-Plug Type Full-Plug Type 
for occasional throttling for frequent throttling for severe throttling 
service service service 


. 





















MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON VALVES 
D'ESTE AUTOMATIC REGULATING VALVES 


Denver * Houston * Los Angeles * New York * Philadelphia * Pittsburgh * San Francisco ° 


READING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE 


Y In Business for Your Safety 







Reading, Pa. * Atlanta * Boston * Chicago « 





Bridgeport, Conn. 
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Stage Heaters 

Gas Coolers 

Drain Coolers _. Prete WIE Sti ktody. worl 
Aftercoolers . OAS pa ant havea 08@' bin. ebnveg .O 


: : ‘ iy aoe se 4 r y 
x“ sq. 
RISCOM-RUSSELL CO. ¢ : 
4 om se 
ert h my 1sQquzeo 76 viinoUD br: siizg2asd 1G te bs 


Jacket Water Coolers eax’ C 2 -yiinoup bap sTuzeesg 
Process Heat Exchangers ane ponies Ae New York 17, % y 


, GRISCOM-RUSSELL 


Fuel Oi Heaters >! o> 


Litt 
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The problem was to obtain a very small vari- 
able quantity of water at a very high and constant 
pressure. Warren reciprocating steam pumps, with 
their easily controlled delivery, tolerance and 
pressure, furnished the solution. 

In the installation shown above, steam supply 
varies between 1200 pounds and 900 pounds; 
between 615°F and 750°F. The load varies from 
zero to 18,000 pounds per hour. 

The proper pressure and quantity of desuper- 


eae 
igs 
els Bi | ee ee 


en ORs IO 2 


WARREN 











WARREN PUMPS 
Help Solve a Desuperheating Problem 


heating water delivered by Warren Pumps permits 
the control equipment to function properly, and to 
maintain uniform downstream conditions of pres- 
sure and temperature at all times, irrespective of 
initial and load conditions. 

These desuperheating pumps are located a mile 
away from the supervising engineers and have 
operated year in and year out with minimum 
attention and repairs. Send for descriptive folder 
on this type of Warren Pumps. 


wavy 


NIC. 
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Yhal! Yorse Collars Aboard Ships? 


* To the ordinary landlubber this is only a queer looking 
piece of pipe; but to the marine engineer it is a Morison Type 
Corrugated Furnace, one end horse collar, other end plain. Such 
furnaces are a vital part of the compact, sturdy and efficient 
Scotch Marine Boilers that power so many small cargo vessels. 

For more than 30 years Taylor Forge has been the leading 
American maker of these fireboxes. Experience thus gained 
has added its share to our knowledge of how hot metal bebaves 
—how to make it go where you want it to go. 


ys. if you know how to make forging-temperature metal go where you 

want it to go, and in the right amounts, there are a lot of things you 

can do—and do better. Take Welding Fittings, for example, specifically 

welding elbows. You can have: 

® Full pipe wall thickness at all points plus the right amount of reinforce- 
ment to provide full, uniform strength... as WeldELLS have. 

¢ Tangents that help in lining up and keep the welds away from the zone 
of highest stress... as WeldELLS have. 

© Perfect circle cross section for best flow conditions . . .as WeldELLS have. 

© Finest metallurgical structure for greater strength... as WeldELLS have. 

If you add such features as quarter-marked ends, permanent and complete 

identification marking, machine tool beveled ends, extreme dimensional 

accuracy, then you have fittings like WeldELLS: for indeed— 


Weld ELL uunitin, 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street ° Philadelphia Office: Broad Street Station Bidg. 
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WeldELLS alone 


combine these features: 


© Seamless — greater strength 
and uniformity. 

® Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

© Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

® Selective reinforcement — pro- 
vides uniform strength. 

© Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
©@ Wall thickness never less than 
specification minimum—assures full 
strength and long life. 

© Machine tool beveled ends —pro- 
vides best welding surface and ac- 
curate bevel and land. 

® The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 
sponsibility, 











CORRUGATED PIPE 
AND BENDS 
ADAPTABLE - LESS STRESS SAVED SPACE 


In problems involving high forces OF moments due to thermal expan- 
sion, Navco Corrugated Pipe and Bends are frequently the only solution. 
By reducing the bending stresses and minimizing the end reactions, 

a safe design is insured which perhaps could not otherwise be obtained. 
Whenever you have any unusual Piping problems, consult Navco. 


NY Wired Labs VALVE & MFG. CO., PITTSBURGH, PA. 


ATLANTA BOSTON lag tee CLEVELAND CHICAGO NEW YORK PHILADELPHIA 


Sept 
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Here is a valve that operates effectively . . . without banging, chatter or spinning 
. under any flow conditions! It’s the “Double Corliss” dashpot assembly 
that does this cushioning job—and makes the GAVSCO Non-Return Valve This catalog contains illustra- 
reliable for any emergency. The design assures perfect alignment of moving tions and detailed descriptions of 
parts and prevents galling or binding. all GAVSCO Specialty Valves. 
In operation the Non-Return Valve will: Write for your copy today. Get 
acquainted with this complete 


1. Automatically cut in a boiler whenever its pressure equals line-header pressure. ‘ F 
line of automatic valves! 


2. Isolate a boiler automatically whenever its pressure, from any cause, is lower 
than line-header pressure. 


3. Prevent steam flow from boiler in event of sudden drop of line-header pressure 
below the boiler pressure by means of differential shot pilot valve. 


Get this unfailing automatic life and property protection for your operations. 
The valve illustrated is a Toggle Yoke design, available in sizes from 21/” to 
12”, to handle 600 to 1500 Ib. pressures. Other types we can supply include 
Angle, Globe, Elbow and Cross patterns. : 


7 cam 
WORLD $ BEST 


Valves 
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UT we needed them for use with 
Yarway Steam Equipment and 

couldn’t find any to suit us. 
So we designed the YARWAY Strainer. 
Apparently a lot of other people were 
having “Strainer trouble” because, with- 
out a line of advertising, the Yarway 
Strainers purchased in a few years now 
number many thousands. 
Why don’t you look into this better 
Strainer for your money? Buy one from 
your supply house (over 100 Mill Sup- 
ply Houses now have them). 
See its protection against corrosion— 
cadmium plating inside and out. 
Examine its high grade Monel woven 
wire screen that stops dirt—lets con- 
densate or other fluids flow freely. 
Notice the removeable blow-off bush- 
ing. Screen and bushing come out to- 
gether—go back together, automati- 
cally aligning. 
Six standard sizes from 14" to 2” for 
pressures to 600 lb. 














See your Mill Supply House 
or write for Bulletin S-200 


YARNALL-WARING COMPANY 
114 Mermaid Ave. PHILADELPHIA 18, PA. 


STRAINERS 





Rectox Units for 
Engine Ignition 


RECTOX RECTIFIER units built hy 
Westinghouse. are used for primary 
ignition current on each one of the 58 
compressor engines employed on the 
new 24-in., high pressure gas line 
from Corpus Christi, Texas, to Corn- 
well, W. Va. 

Engine ignition is direct current, 
impulse type, with individual induc- 
tion coils for each spark plug. Instead 
of the conventional magneto source of 
power to the ignition coils, a Rectox 
rectifier is used. The primary supply 
is 440 v, 3 phase, 60 cycle; and the 
output is 10-14v, 2 to 4 amp, d-c, suffi- 
cient to supply ignition demands of 
all engines. Each Rectox unit is 
equipped with voltmeter, ammeter, 
circuit breaker and rheostat. There 
are no batteries in the ignition cir- 
cuit. 


The use of the Rectox unit provides 
a fool-proof interlock between the 
main line compressor engines, the wa- 
ter circulating pumps and the station 
service generators. If the station 
service generators fail for any reason, 
the resulting loss of electric power 
stops the circulating pumps which 
cool the compressor engines. Since 
the compressor engine ignition system 
also shuts down on electric power 
failure, the compressors are stopped 
at the same time as the circulating 
water pumps go out, thus making it 
impossible for the main engines to 
overheat by running after failure of* 
the cooling water system. 

Another advantage of this applica- 
tion of the Rectox unit is that each 
machine is independent of all others. 
The entire station cannot be shut 
down through the failure of an ele- 
ment of the ignition supply. 


Photoelectric 
Smoke Detector 


A PHOTOELECTRIC system now avail- 
able from Photoswitch, Inc., 77 Broad- 
way, Cambridge 42, Mass., detects the 
presence of smoke in air conditioning 
ducts and immediately sounds alarms, 
turns off blowers, overates automatic 
dampers, or provides whatever other 
type of indication or control is re- 
quired. 

The system consists of Photoelec- 
tric Control Type A26X and Light 
Source Type L11RX. The latter may 
be mounted to project a beam of light 
over any distance from 10 to 25 ft, 
to the “eye” of the photoelectric unit. 
A sensitivity adjustment on the light 
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that every 


One of a series of advertisements ex- 
plaining how Kennedy gives careful 
attention to the details of valve design, 
construction and workmanship that pro- 
vide maximum effectiveness, convenience, 
and length of service. 


KENNEDY valve =i cuudiene 


When the Kennedy Tester finishes with a valve, 
he knows—and knows definitely whether or not 
it is perfect in every respect. His cross examination 
is thorough and relentless. It covers every detail of 
the valve from flange faces or hex threads to hand- 
wheel; and is sure to uncover any flaw that may 
exist in metal, joints, or mechanism. His sole job 


The Kennedy Valve Mfg. Co.., Elmira, New York 


KENNEDY valves... pine fittings... pire bydeauts 


is to detect imperfections and he is entirely inde- 
pendent of the Production Department. That is why 
you can be sure that every Kennedy Valve... Iron 
Body or Bronze . . . Gate, Globe, Angle, or Check 
.. . has actually proven that it will withstand far 
more than its rated pressure, will seat tight, release 
promptly, and operate dependably. 


a & 


v4 
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Precision Engineered to Eliminate 
“HAMMER and BANG” in ANY system with 
Operating Pressures up to 6,000 Ibs. 


Heavy duty service records upwards 

of 17 years without removal from 

lines . . . Williams-Hager Flanged 

Silent Check Valves are built to 

_ meet the exacting requirements of 
specified by any end cn ps ip a 

. ° or hamper the flow of liquids’... 
Leading Industries the aieding valve will operate 


for such exacting normally and efficiently in any 
position. 
e + . 
uses GS; Dependably constructed in sizes 
'l ¢¢ Wy H H 
Public Utilities * Water Works + In- from 1 . inclusive, fr vga 
, semi-steel, bronze, cast steel, stain- 
dustrials * Oil Refineries * Paper Mills keoe seetl ac meeeel ... pressure 
* Hotels * Hospitals > Chemical Works resistant to 6,000 pounds. 
* Office Buildings * Public Buildings - Do you have the new Williams 
Breweries + Steamship Lines, ete. | Catalogfor Power PlantEquipment? 


EW LAMS GAUGE 


COMPANY 


Pump Valves ...Water Gauges... Gauge 
Cocks... Pump Governors... Steam Traps 
Feed Water Regulators... Water Columns 


3000 PENNSYLVANIA AVENUE * PITTSBURGH 12, PA. 





source housing permits variation in 
the intensity of the light beam and 
may be set so that the photoelectric 
control will respond to smoke of a 
predetermined density. Type A26X 
will then remain inoperative at any 
other level of illumination, but will be 
actuated when smoke haze sufficiently 
reduces the amount of light reaching 
the phototube. To provide complete 
protection, Type A26X is so designed 
that either current or tube failure will 
cause the control to operate as though 
the light beam were interrupted. 

Type A26X operates from a supply 
of 115-V a-c 60 cycles and incorpo- 
rates a single-pole double-throw relay 
for normally open or normally closed 
operation. Relay contacts are pure 
silver, designed to handle 10 amp a-c 
or 5 amp d-c at 115-v. When using 
external power, a maximum of 230-v 
may be used on the contacts provid- 
ing 1100-w a-c or 550-w d-c is not ex- 
ceeded. Larger currents or higher 
voltages can be controlled through 
use of an auxiliary power relay. 


Fluorescent Light 


AN apapTaTION of Super Sight (mag- 
nification) to fluorescent lighting has 
been announced by Boyer-Campbell 
Co., 6540 St. Antoine St., Detroit 2, 
Mich. Manufactured en-unit with the 
fluorescent lamp, Super Sight (mag- 
nifying lens) and light assembly are 
mounted on a balanced bracket that 
canbe instantly placed in any posi- 
tion over a wide work area. 


Super Sight is now supplied in 3 
types of lighting: 1. Standard bayonet 
type of bulbs; 2. Lamps that are 
sealed to relieve the explosion haz- 
ard; 3. Fluorescent lamps. It is also 
supplied with 3 types of brackets 
and 2 sizes of lenses. 


Low Range 
Limits Bridge 

MopEL 81 Low RANGE LIMITS 
BRIDGE, manufactured by Associated 
Research, Inc., 231 S. Green St., Chi- 
cago 7, Ill., is one of a series of units 
for the rapid comparison of large 
quantities of resistors having com- 
parable values. It is admirably adap- 
ted to volume testing of resistance 
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Cc UDAH Y 


FITTINGS DIVISION 


LADISH DROP FORGE CO. 


Ww 


imum strength, endurance and safety 


assured 


RE 


by the authentic symbol of 


ASONS WHY 


* Fittings resist strains of expansion 


and contraction from temperature 
ranges. 


‘ Fittings withstand greater fatigue 


strains caused by vibration. 


' Fittings have greater resistance 


to hydraulic shock pressures. 


‘ Fittings eliminate possibility of 


$ C ON S 


failure due to concealed defects. 


Fittings produced under Controlled 
Quality possess better properties 
for assured weldability. 








N (MILWAUKEE SUBURB) 





District Offices: NEW YORK © PITTSBURGH ® CLEVELAND © ST. LOUIS © HOUSTON ° LOS ANGELES 








CASH STANDARD 


orm. TYPE 
ee Ae. 1000 
PRESSURE 


‘REQUEING VALVES 


The positive moving 
valve arrangement in 
STREAMLINED housing, 
with its continuous- 
duty performance, in- 
sures against trouble 
from gumming up, 
thereby minimizing 
maintenance. 


i 


Te 


ii 


nn 
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THIS STRAIGHT LINE FLOW 


an Important Aid to 
CONTINUOUS PROCESSING 


Waerer your type of processing is continu- 
ous or batchwise, the "1000" Streamlined CASH 
STANDARD pressure reducing valve will con- 
tribute effectively to greatest overall efficiency. 
This is so because the Straight Line Flow insures 
—(1) maximum capacity —(2) close delivery 
pressure control—(3) accurate regulation — 
(4) tight closure. All of this results in smooth 
operation and continuous performance with 
practically no maintenance over periods that 
extend into years. 

Write today for Bulletin 1000—it describes This accurate, reliable pressure reduction 

ond pictures how, from inlet to outlet the ‘. - a : 

fluid flows through this valve ina straight Service for steam, air, oil — in fact for most any- 


Vupacity charts cre shown: Eight pages of thing that flows — is well worth your investiga- 


a tion so that you will know just how effectively 
and extensively the "1000" will benefit your 
entire process. 








A. W. CASH COMPANY 
DECATUR, ILLINOIS 
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Cash Standard Type 33 Relief 
Valve; in various metals to 
handle nearly all fluids. Has 
Roller guides on valve spindle; 
also roller bearing to take care 
of spring torsion. Sizes 1/2" to 
3" screwed ends; I" to 12" 
flanged ends. Bulletin 971. 





Cash Standard Type © Relief 
Valve has side inlet, bottom 
outlet. Popular for pump by-, 
pass use, Sizes 5" to 2" 
screwed ends. Relief pressures 
up to 350 lbs., temperatures 
up to 500°F. Bulletin 943. 





Cash Standard Type 4190 Valve" 
for relief (bypass) use; holds 

constant valve inlet pressure 

regardless of changes in load 

or outlet pressure. Multiport— 

large capacity. fron or bronze 

bodies; iron or bronze trim. 

Sizes V2" to 2" screwed ends; 

2" to 6" flanged ends. Bul- 

letin 952. 





VOW AVAILABLE 





© Here’s real news for users of zeolite water softener equip- 
ment. Our postwar design is now available. It delivers up to 
44% more soft water than any other unit of equal size. Of 
importance is the fact that this new water softener has been 
fully proved by gratifying results in a long list of plants 
where it is already in service. 


r 10 4 , i An improved double-check type manifold prevents the es- 
 sortewns | cape of zeolite and therefore permits placing a far greater 
; | Be amount of water softening zeolite in the softener, as shown. 
More zeolite means more soft water output—for it’s the 


zeolite that does the softening. 


. ta But that isn’t all. A higher backwashing rate is also made 
pennies iden P Bor bange ol possible by preventing loss of zeolite. This higher rate 
cleans the softener thoroughly. With the zeolite bed clean, 

HERE'S HOW TO STEP UP THE the salt reaches every grain of zeolite. The result is better 
OUTPUT OF YOUR PRESENT regeneration with less salt consumption . . . higher over-all 


WATER SOFTENER o~ ; 
; The whole story of tomorrow’s water softener today is told 


The “Double-Check” equipment can be in brand new bulletin 606. Write for your copy today. 
installed in place of the present mani- 
fold in your zeolite softener regardless 
of make. This change, along with Elgin 
High Capacity Zeolite, will give you 
greatly increased soft water output. The 
cost of this modernization is surpris- 




















ingly low. Let us give you facts. The complete Elgin line—Boiler Water Treating and Purifying Systems ° 
Feedwater Treatment ¢@ Deconcentrators ® Heat Exchangers ©. Water 
Softeners @ Filters and Purifiers @ Iron Removal Equipment ® Aerators 
© Water Treating Chemicals ® Chemical Feeders ® Scale and Corrosion 
Inhibitors‘ @ Sample Coolers © Water Testing Equipment ¢ . Zeolites 


ELGIN SOFTENER CORPORATION, 136 NORTH GROVE AVENUE, ELGIN, ILLINOIS 
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DO YOU HAVE \y 
INJECTIONS 


pen 








WE hope you never have injections like injection molding 
machines. They get injections so rapid y and under 
such high pressures that the shocks are terrific. These ma- 
chines for molding plastics require pressure gauges. Ordin- 
ary gauges made with spur geared movements can’t take 
this punishment — they are wrecked in no time at all by 
the sudden and violent pressure fluctuations. But Certified 
Gauges can take it. Only Certified Gauges with the Helicoid 


movement stand up under such severe service. 


This is only one typical example of how Certified Gauges are 
cutting down maintenance expense 
in industry. Most every plant has 
pressure gauge trouble — brief serv- 
ice life, frequent repairs, inaccurate 
indications. The answer to such 
trouble has been found by all those 
companies now standardizing on 


Certified Gauges. 


See your nearest Distributor. 


AND INSTRUMENT CORP. 


A tr | 





values up to 2000 pieces an hr, partic- 
ularly for testing motor windings, 
transformer primaries or secondaries, 
rheostats, potentiometers, lamps, 
shunts or multiplier resistors, any 
item that offers ohmic resistance to 
flow of current. 

Extreme flexibility through use of 
an external reference standard is one 
of the outstanding features of the in- 
strument. A combination test fixture 
and automatic control switch adds to 
this characteristic; also binding posts 
at the right side of the unit for con- 
nection to user’s test fixture where 
desired. Left hand binding posts are 
for connection of reference standard 
which can be supplied if desired. 

This bridge is battery-operated. The 
overall adjustable range is from % 
ohm to 10,000 ohms, with adjustable 
ratio arm, sensitivity control, produc- 
tion type test fixture with an auto- 
matic on-off switch. The indicator is 
a sensitive zero center galvonometer. 
The unit, self-contained, measures 8 
by 8 by 12 in. and weighs 18 lb. 


Pocket Circuit Tester 


AN ALL-PURPOSE circuit tester has 
been made available by Amerline, 
1753 N. Honore St., Chicago 22, Il. 
It is convenient, vest-pocket type, and 
indicates voltages from 90 d-c, and 
60 a-c, to 500 v a-c or d-c. A neon 
lamp on the top glows in varying in- 
tensities indicating circuit conditions. 
No glow indicates a dead line. The 


lamp lights on currents as low as one 
microampere. ‘ 

_ The new tester is used for locating 
blown fuses, trouble-shooting in cords 
and appliances such as electric irons 
and toasters, testing radio frequency, 
receivers, plate circuits and screen 
grids; for testing spark plugs, meters, 
condensers and armatures. 


Electronic Recorders 
INCREASED industrial use of elec- 
tronic recorders has been made pos- 
sible by stepping up chart speeds of 
Electronik Pyro-Potentiometers, ac- 
cording to Brown Instrument Co. 
The standard speed electronic re- 
corder, single or multiple point mod- 
els, incorporate gear changes for 
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7c CATALOG IS DIFFERENT 


HE NEW 1945 Edition of the OIC Steel 
Valve Catalog tells all on Steel Valves . . 
gives you complete technical information in con- 
cise, time-saving form. Helps you to find quickly 
the right OIC Valve for every application and 
the correct trim to insure the best performance. 


Forty-four pages packed with useful, authoritative 
data for every user of steel valves. You will find, 
listed and described, complete valve service from 
one dependable source backed by 62 years of 
experience and seasoned judgment in quality 
valve manufacture. 


WRITE TODAY for copy of the new OIC 
Steel Valve Catalog. There is no obligation. 


THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 


Owalarts Lead Owe Sim Vaetre Man ufa etuareée§ tnce 18 83 
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/ CORAVOL ~\SSee” CORAVOL 
ASSURES Wage, ELIMINATES 


The use of CORAVOL saves you costly pipe 
repairs, replacements, maintenance labor, 
hours and days of shutdown loss. CORAVOL 
(1) prevents corrosion in steam and con- 
densate lines, (2) cleans out clogging rust 
deposits already present. Thus, CORAVOL 
pe ccc da protects lines; increases effectiveness of heat 
transfer surfaces; restores original capacity 


SERVICE WHICH PROVIDES 42 m ie 
f 
SPECIAL FORMULAS OF a wy the operating efficiency of valves 


TREATMENT FOR: 

‘ CORAVOL is NOT a boiler feed water treat- 
Boiler Feed Water . . . ment. It is designed expressly for use in 
Hot Water Supply . . . steam systems. Because CORAVOL volatilizes 
Refrigerating Brine . .. and condenses with the steam, it circulates 
Cooling and Condenser throughout your entire steam system and 
Water . . . Rapid Scale protects all zones from corrosive attack. 


Re Nise ee I 
cag —T, For 8 years, CORAVOL has proved its value 
tion . . . Algae Control 2 m 
in hundreds of heating and steam power 
plants in more than 20 different industries. 


Mail the coupon TODAY for complete FREE 
data about the CORAVOL process. 





WESTERN CHEMICAL COMPANY 

715 Washington Street — Kansas City 6, Missouri 
Without obligation: to me, please send 
complete data on the CORAVOL Process 


NAME TITLE. 





COMPANY. 





ADDRESS. 





CITY AND STATE (3) 














speeds of 5, 10, 15 and 20 in. an hr, 
it was said at the Philadelphia divi- 
sion of Minneapolis-Honeywell Regu- 
lator Co. 

Fast speed electronic models, single 
or multiple point, will have internally 
mounted gears for speeds of 10, 20, 
30 and 40 in. an hr. 

As shown in the accompanying il- 
lustration, the gears are changed by 
removing screw “C’” from gears “A” 
and “B” and by lifting the gears from 
the assembly. The new speed gears 
are then installed and screw “C” is 
replaced. 


Mechanical Interlock 
Featured in New Starter 


A NEW a-c magnetic reversing 
starter, featuring a _ semi-interfer- 
ence-type mechanical interlock, has 
been announced by the General Elec- 
tric Co., Schenectady 5, N. Y. Avail- 
able in sizes 0 and 1, the new starter 
is designed for full voltage starting 
of squirrel-cage induction motors, 
although it can easily be used for 
reversing service when combined 
with a reduced voltage starter. 

This mechanical interlock prevents 
the closing of one contactor while an 


. arc is maintained on the other, thus 


averting a short circuit through the 
are and the resultant burned con- 


tacts and blown fuses. In addition, 
the interlock arm of the closing con- 
tactor assists the interlock arm of 
the opening contactor in reaching its 
fully opened position. These inter- 
lock arms are .case-hardened and 
their underside faces are buffed and 
polished to provide long life. 

Other features incorporated in this 
starter are under voltage protection 
when used with a push-button sta- 
tion or other momentary pilot-circuit 
device; undervoltage release when 
used with selector or limit switches; 
and tamperproof, self-contained 
overload relays which allow the 
motor to operate up to its maximum 
safe temperature before tripping it 
off the line. 
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PLAN TODAY... to move coal the G-W way 


COAL-HANDLING PROBLEMS VARY... 
BUT HERE’S A SOLUTION 


THAT DOESN’T! 


The problems of how best:tq: 

and reclaim coal vary with plant 

Nine times in ten, modern mechani¢s : 
dling will help solve these problems“ 
what mechanical methods will solve ther 
best? “6 


Should a double-chain drag conveyor org 
reciprocating feed conveyor be used to traf 
port the coal from track hopper to elevator; 
‘boot... what type bucket will most efficient? 
elevate coal from boot hopper to coal pocket ~: 
or bunker . . . should screw or belt conveyors. _ 
be employed to distribute coal in the bunkers * 
and to the stokers? These are problems that 
are solved by experience—experience G-W 
engineers have. They are equipped to recom- 
mend the best combinations of carriers, con- 
veyars, elevators, skip hoists and related 
equipment, to meet your coal and ash han- 
dling requirements. They are equipped to 
recommend impartially because G-W de- 
signs, makes, and installs material-handling 
equipment of all types. 


That’s why you can expect expert, un- 
biased advice when you ask G-W to plan 
with you to move coal efficiently and eco- 
nomically. Through specialization in han- 
dling systems for over 130 years—the “G-W 
Way” has become the way to handle coal 
faster, easier, cheaper. Gifford-Wood Co., 
420 Lexington Ave., New York 17, N. Y; 
565 W. Washington Street, Chicago 6, Ill. 
Factory — Hudson, N. Y. 


DO YOU KNOW?... 
G-W maintains the complete facilities of a 
well-organized manufacturing plant... pat- 
tern shop, machine shop, steel, forge, paint 
and inspection shops. . . fully equipped with 
modern machinery for handling all general 
contract work. 


5 MRR RRERE RARE TEES TE 


G-W HANDLES IT 


G/FFORD < Faster- Easier: Cheaper 


SINCE 1814 
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RADIANT TYPE 


HIS is a patented 4-drum boiler design that 
tlre the usual radiant exposure found in 
4-drum boilers. This Union front wall radiant 
element, together with the main tube bank, form 
This added 


radiant exposure, by absorbing fully ten times 


an “A” shaped roof over the fire. 


more B.T.U.’s per sq. ft. than the blind or con- 
vection heating surface, provides faster steam- 
ing, greater capacity, lower furnace temperatures 
These 
advantages and many others are completely 
described in Bulletin RB. 


and maintenance, and lower setting costs. 


Write for copy. 


UNION IRON WORKS 


RADIANT 
TY?VE 


ERIE, PA. 


* 





Mechanical Packing 


A COMPLETE LINE of mechanical 
packing, made by a new method 
called the Lubraloy Process, has been 
placed on the market by the Flexrock 
a 3623 Filbert St., Philadelphia 4, 


a. 

The outstanding features claimed 
for this packing are that it is self- 
lubricating and self-forming. The 
self-lubricating feature is obtained 
through an alloy structure of anti- 
fraction metals, which, by a special 
process, is impregnated with heat- 
resisting, lasting lubricants which 
cannot be driven off by heat or pres- 
sure and are emitted constantly. 

Because it is ductile and self-form- 
ing the packing molds itself easily to 
the size and shape of stuffing-box, 
creating a seal, yet allowing rods or 
pistons to operate with a minimum 
of friction. 

The new packing is available in 
suitable form for every packing use. 


Handhole Seat 
Grinder 


AN AUTOMATIC HANDHOLE seat 
grinder for use in marine and sta- 
tionary boiler rooms is announced 
by the Lagonda Division of Elliott 
Co., Springfield, Ohio. 

The new handhole seat grinder 
provides an easy, fast, accurate 
means of refacing handholes of all 
sizes and shapes through a grinding 
wheel properly alined with respect 
to the gasket seat by means of four 
screws in an adjusting plate. These 
assure grinding only in the plane of 
the gasket seat. 

In addition to the grinding wheel, 
which is mounted on a ball bearing 
spindle, the assembly consists of a 
clevis arm, the adjusting plate, and 
a face plate screwed onto a hand- 
hole plate stud near the hole to be 
refaced. The amount of grinding is 
accurately controlled by a very finely 
threaded feed screw. The grinding 
wheels are double faced for longer 
service. 

The clevis arm provides for free 
movement of the spindle around the 
handhole. Any handhole within reach 
of the grinder can thus be ground 
from a single position of the face 
plate, since the spindle arm is mov- 
able from one handhole to another. 
A high speed compressed air motor 
such as is used for operating Elliott 
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Four modern Midwest pipe fabricating plants supply 
piping for all purposes and pressures to a great 
variety of industries from coast to coast. These Mid- 
west plants are large users of Midwest Welding 
Fittings. This regular everyday use of these fittings in 
fabricating both simple and complex piping sub- 
assemblies provides an accurate and continuous check 
of their quality . . . of correct dimensions . . . of uni- 
formity ... of accurate angularity, etc. 

But this daily use in our own fabricating plants does 
more than check quality . . . it makes certain that 
Midwest Fittings are thoroughly practical . . . that 





they meet the needs of modern piping practices from 
a design standpoint . . . that they are easy to lay out 
and weld. For example: the accuracy of Midwest 
machining methods makes it possible for the user to 
cut his pipe before receiving his Midwest Welding 
Fittings . . . he can depend upon the catalog di- 
mensions. Buyers of Midwest Welding Fittings get the 
benefit of this unique situation. We sell you the same 
fittings we use .. . assuring you of quality fittings that 
are correctly designed and that save time and money 
on many different kinds of piping jobs. Bulletin WF-41 
gives all the facts; ask for a copy. 


WIDWEST WELDING FITTINGS IMPROVE 
DESIGN AND REDUCE PIPING COSTS 





\., Save WITH 


HENSZEY CONTINUOUS BLOWDOWN 
A Pf 


EQUIPMENT 


The Henszey Blowdown System. prevents 
priming, foaming and carryover... and 
also prevents the formation of scale by sim- 
ple chemical treatment of the feed water. 
Boilers iast longer and tube burns are kept 
at a mini The resultant clean steam 
makes packings last longer — reduces 
turbine blade erosion—prevents stick- 
ing of reducing valves, traps, etc. — 
prevents superheater burnouts: 





MANPOWER 


The Henszey System is complete- 
ly automatic. Boiler shutdowns and 
repairs are reduced to a minimum, 
No man hours lost unnecessarily re- 
placing packings, repairing or replac- 
ing rods and cylinder rings, turbine 

nozzles, turbine blades, valves 


A . 
S AVE F U EL and one sonia along 


The Henszey System offers 
complete, automatic blow- 
down without heat loss—a big 
fuel saving in itself; Then, too, 
boilers free from scale and 
sludge are more efficient — 
they require less fuel to 
produce the power 
load. 


Plan now for postwar needs — 
send for details. i. 


HENSZEY CO 


Dept. C9 
Watertown, Wis. 


CONTINUOUS BLOWDOWN 


Flow Indicators e Distillation System e Heat Exchangers 


Feed Water Meters ® Boiler Feed Regulators ©  Proportioning Valves 





Co.’s 2-in. tube cleaners drives the 
grinder. One half of a slip-on flex- 
ible coupling is fixed on the air mo- 
tor spindle, the other half being 
fixed on the grinder spindle. A hous- 
ing provides easy attachment or de- 
tachment of the motor, air hose, 
shut-off valve and motor lubricator. 

The grinding wheel is interchange- 
able with a wire brush provided for 
cleaning those gasket seat surfaces 
which require no refacing. For this 
operation the grinder is used as a 
detachable, hand-held cleaning tool 
and provides a power-driven brush 
which will serve for a variety of 
cleaning purposes. 


Line-O-Light Rotor 
for Rotameter 


SuHarp, clear Rotameter readings 
of opaque liquids, are obtained with 
the new Line-o-Light rotor devel- 
oped by Schutte & Koerting Co., 
Philadelphia, Pa. 

This rotor, having the same basic 
design as a standard SK rotor, has 
a disc of light-transmitting material 
sandwiched in the rotor head which 
substantially reduces the distance 
that the light must travel through 
the opaque liquid from its source 


behind the tube. Rate-of-flow is thus 
delineated sharply in the resultant 
band of light on the tube reference 
scale and operators can make easy, 
accurate readings. 

This Line-o-Light rotor can be 
used for. practically any application 
and in any type tapered glass tube 
rotameter. Two types of discs can 
be furnished: Lucite for general ap- 
plications and Pyrex glass for ex- 
tremely hot or highly corrosive 
fluids. 


Silicone Rubber 


Dow CorninG Corp., Midland, Mich., 
announces the commercial availabil- 
ity of Silastic, a silicone rubber, pro- 
duced in various stocks for molding, 
extruding, coating, and laminating. 
Largely because of their inorganic 
origins, these rubbery organo-silicon 
oxide polymers remain elastic after 
heating at temperatures up to 500 F 
and retain flexibility at temperatures 
as low as —70 F. ae: 

Silastic stocks are available for 
molding flat sheets, gaskets and 
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In addition to good materials, there are sixty years 
of research, design and construction experience in 
today’s SK Valves. Into each one goes ideas which 
result from long familidrity with the problems in- 
volved, from a long established procedure of improv- 
ing on past performance, and of doing what has 
never been done before. 


Schutte and Koerting valve patents are documented 
proof of this pioneering leadership. Dating as far 
back as 1885, these patents cover many ideas which 
are now standard in the industry. The swing-disc 
check valve, patented in 1888, the cooling chamber 
which permits packing of stuffing boxes while the 
valve is under pressure, patented in 1903, and 
the cushioning chamber on non-return valves, 


JET APPARATUS ¢ HEAT TRANSFER EQUIPMENT + STRAINERS 
CONDENSERS AND VACUUM PUMPS « OIL BURNING EQUIPMENT 
ROTAMETERS AND FLOW INDICATORS © RADIAFIN TUBES 
VALVES © SPRAY NOZZLES AND ATOMIZERS + GEAR PUMPS 


patented in 1894, are but several of a distinguished 
list of SK engineering achievements. 


Just as Schutte and Koerting was a jump ahead in 
the days when steam power was beginning to grow, 
so today their continuing leadership is improving 
past practices and meeting new demands. Many of 
these new designs will also become standard when 
patents expire. 


Knowledge, acquired only by long experience, is 
one of the intangibles which makes SK Valves de- 
pendable, trouble-free and up-to-the-minute. Benefit 
by Schutte and Koerting’s proved ingenuity. Specify 
SK Steam Valves. 


©} SCHUTTE & KOERTING CO. 
Manufacturing Engineers 


1156 Thompson St.,, Philadelphia 22, Pa. 
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“FRAHM” Frequency Meters 


ene orn INDiCa Op 


Park : 
wees : 
GAMES G, BIDDLE CO 


‘CYCLES | 
no VOLTS 


MALE hie 


‘What are your Frequency Measuring Requirements 


“400° 


“CYCLES 


AMES, BRECK KK 


CYCLES: 


pases 


voe 


..-20..-00...100...400......1400 cps? 


Frahm Frequency Meters in switchboard, miniature 
and portable types are regularly available for ranges 
between 15 and 500 cycles per second. 

To meet special requirements, our laboratory has 
designed and built instruments for measuring fre- 
quencies as high as 1400 cycles. Such, we find, is pos- 
sible by means of the same simple and direct resonant 
reed principle, usually requiring less than 0.1 volt- 
ampere power input, and without recourse to inter- 
mediate frequency conversion equipment. We believe 
that even higher frequencies are possible. 

We invite correspondence regarding any frequency 
measurement problem in the audio and sub-audio 
range. For its solution we proffer our instruments, our 
services and facilities. In our 30 years of association 
with the resonant reed principle as applied to the 
measurement of frequency, we have been instrumental 
in the solution of a surprising variety of problems. 


Write for Bulletin 1770-PE now in preparation. 





This instrument was developed 
for direct indication of fre- 
quencies in the lower audio 
range and for simultaneous 
direct indication of harmonic 
components. Called a Har- 
monic Analyzer, it has un- 
usual electrical characteristics 
and a wide range, with a total 


of 288 reeds. 





JAMES G. BIDDLE CO. 


1211-13 ARCH STREET 
PHILADELPHIA 7, PA. 





other shapes. Silastic coated lead 
wire and other continuous extruded 
shapes are made from Silastic stocks 
designed for extruding. 

Also available are Silastic stocks 
compounded for coating glass or as- 
bestos cloth to produce flexible, wa- 
terproof, heat stable, oil resistant 
gaskets, diaphragms, tape and elec- 
trical insulation which is nontrack- 
ing, are and oxidation resistant. 
Laminates may be made by curing 
under pressure multiple layers of 
Silastic coated inorganic fabrics. 
Silastic is also used to insulate wire 
wound resistors with waterproof, 
heat resistant, elastic coatings able 
to withstand the severe and repeated 
thermal shocks specified for Grade I 
Class I resistors. 


Silastic coatings adhere to glass, 
vitreous enamel, iron, steel and alu- 
minum. They constitute protective 
coatings which are resistant to oil 
and salt brines at elevated tempera- 
tures. 

Silastic stock now available has 
exceptional temperature _ stability, 
tensile strength of from 200 to 330 
psi, elongation ranging from 70 to 
115 per cent, high resistance to wa- 
ter, brine and oil, and electrical 
properties of the following magni- 
tude: dielectric constant at 1,000,000 
cycles of 5.0 to 7.5; power factor at 
1,000,000 cycles of 0.13 to 0.18 per 
cent; and dielectric strength of 500 
per mil. The properties of Silastic 
stocks, notably their tensile strengths, 
are being steadily improved. 


Waterproofing Liquid 


WATERPROOFING LIQuID for electric 
motors, ignition systems, batteries, 
internal-combustion motors, wiring 
and numerous other devices subject 
to corrosion or affected by water or 
moisture, has just been released for 
civilian use by . S. Industrial 
Chemicals, Inc., ‘Go E. 42nd St., New 
York, N. Y. 


Known as PiB, the liquid insula- 
tion product has been widely used by 
the armed forces for waterproofing 
ignition and preventing battery cor- 
rosion of jeeps and amphibious ve- 
hicles. The illustration shows a 
110-v, % hp single-phase electric 
motor and exposed electric bulb 
which, after treatment, have oper- 
ated continuously while completely 
submerged in the aquarium tank for 
over 2 yr. 
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Your Condensers Last Longer When 
APEXIOR NUMBER 3 Keeps the Metal Dry 


In condensers and cooling equipment 
accelerated corrosion is prevented, 
when metal is coated with APEXIOR 
NUMBER 3. 

Whether the water is salt or fresh, as 
long as its temperature remains under 
125°F., APEXIOR NUMBER 3 pro- 
tects the metal it covers ... with a film 
a few thousandths of an inch thick. 
Many years of successful application 
to the water-side of cold water tanks, 
stern plates of marine vessels, potable 
water tanks, condensers and water- 
cooling equipment prove its ability to 
give metal surfaces longer life. 


New Metal Kept New 
For Years 


Old Metal Given 
New Life 


What is APEXIOR NUMBER 37? 


APEXIOR NUMBER 3 is a shiny- 
black technical protective coating 
made of 100% asphalts dissolved in a 
suitable completely-volatile solvent. 
When dry it is non-toxic, stable and 
wear-resistant. 

To prepare for APEXIOR NUMBER 
3, clean surfaces thoroughly to bare 
metal — sandblast if possible — then 
apply two coats of APEXIOR NUM- 
BER 3 like a paint, using a hand brush. 
An original abrasive blast cleaning 
(never again necessary) prepares for 





a permanent maintenance base upon 
which APEXIOR protection can be 
established. For internal surfaces of 
tubes, special brush equipment is avail- 
able for use with standard air turbines. 
APEXIOR NUMBER 3 is shipped 
ready-for-use — no thinner permitted. 

Here’s economical insurance against 
the destructive effects of water-con- 
tact for any metallic cold-water hand- 
ling equipment. 

Get additional details today. Use the 
coupon below or your own letterhead. 
The Dampney Co. of America, Water- 
man Bldg., Hyde Park, Boston 36, Mass. 
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THE HEART OF A DART | Retcy‘tauioment 


A WINDING-TEMPERATURE RELAY, 
which permits utilization of the max. | 
imum permissible emergency-overloac 
capacity of power transformers under 
all ambient temperature conditions, y 
has been announced by General Elec- 
tric Co., Schenectady 5, N. Y. 
This equipment, which can be sup- 
plied on all new G-E power trans- 
formers, operates from a combination 
of top oil temperature, ambient tem- 
perature, and load current, and thus 
enables winding hot-spot tempera- 
tures to be limited to values recom- 
mended by industry standards. The 
relay has three separate contacts, 
which close in sequence as the wind- 
ing temperature increases. On a 
transformer with cooling fans for sup- 
plementary rating, the relay can per- 


form the following operations: 1. / 
Start cooling fans as soon as the self- 

cooled, load-carrying capacity of the 
transformer is exceeded; 2. Give a 

warning signal as soon as overload 

has been on for the permissible length 

of time; 3. Sound an alarm or trip 

the circuit breaker, taking the trans- 

former off the circuit when the over- 

load exceeds specified limits. 

The relay, which is mounted on the 
outside of the transformer tank at a 
convenient working height, can be 
easily checked in the field without in- 


e 4 terrupting the load on the trans- 
is the True Ball Joint Sema. tt is self-compensating for 
ambient temperature, assuring cor- 


i t i loadi der all am- 
of its Two Bronze Seats | iicnam.o"e weer 


Bronze-to-bronze seats, ground to form a true ball 


ale ial sabia os ‘ RI 
joint, distinglish the Dart Union from all others. Tight a 
coupling is attained without a jam joint; thus Darts os a tai 
may be taken down readily, and used over and over ee ee the 
again. Pipe ends and nut are made from high-test, J. F. Gilchrist du 
air-refined malleable castings; have high tensile Joun F. Gicurist, 77, of Chicago, the 
as . ft . Yi retired vice president of the Com- oil 
strength and yie!d point; are practically indestructible. monwealth Edison Co. and one of the | 
fe ‘ pioneers of the nation’s electric util- ste 
In length of trouble-free service, Darts are easily the ity business, died August 4 after a * 
° . x ong illness ie 
most economical unions. Your supplier will be glad to He retired December 31, 1942, as 
Ae vice president of the Company after A 
demonstrate Darts’ superiority. 55 years of service but remained as 
Ss chairman of the Chicago and Illinois = 


Midland Railway, a subsidiary. 

Mr. Gilchrist started his career as 
an office boy with the Chicago Edison by 
Co. a few months after it was organ- 


ized in 1887. It was the predecessor wi 
of Commonwealth Edison. Shortly 
eg: hog a the first _ 
ploye in the meter department. He 
DA . T UNIONS LIVE LONGER | was appointed assistant to the pres- rf 
Uv 


ew 8OonN ident in 1906, and was elected vice 
president in charge of purchasing, 


e stores, transportation, .and statistical 
E. M. DART MFG. CO., Providence 5, Rhode Island department tn 191t. 
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“Weil -dolved with FLA f 


@ Not long after the introduction of Flamenol*, in 1935, a prominent manu- 
facturer of automobiles was searching for insulated cable which would withstand 
machine-tool cutting oils and coolants. When a G-E sales engineer showed 

the manufacturer a sample of Flamenol—and described its excellent resistance 
to oils, water, and heat—the company’s chief electrician immediately ordered 
6000 feet. The company found this cable so satisfactory that it now specifies 


Flamenol to be installed on all the machine tools it buys. If you have a problem 
of finding insulated cable or wire that will withstand severe conditions, such as 
contact with cutting fluid, Flamenol may very likely be the answer. It has proved its 
many desirable properties in hundreds of power and lighting applications. 


RESISTS FLAME—Flamenol does not support com- 
bustion. Thus, it prevents serious outages due to fires that 
involve wiring. Requiring no protective braid, if reduces 
the volume of wiring and eliminates terminating problems 
due to fraying. Flamenol’s insulation strips easily and leaves 
the conductor surface untarnished. It is highly resistant to 
oils, water, mild acids and alkalis, and weather. It is tough, 
stable, and flexible at low temperatures, and has high 
dielectric strength. . 

A G-E ‘‘FIRST’/—Only G.E. makes Flamenol wire 
and cable. Flamenol is the pioneer of wire and cable 
insulated with plasticized polyvinyl chloride. It was produced 
by G.E. in 1935—not as a substitute for rubber-insulated 


wire, but as a new type possessing desirable properties 


GENERAL @ ELECTRIC 


502-52-1200 


Buy all the BONDS you can—and keep all you buy 


not available with rubber. To find out how Flamenol can 
help solve your problems—save you time, trouble, and 
expense—ask our local office, or write General Electric 


Company, Schenectady 5, N. Y. 
*Trade-mark reg. U.S. Pat. Off. 


STYLE FL 
INSULATED WIRE 


SS CABLE 
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Don't Weaken Your Pipes 
By Welding Them Wrong 


i Improved 
WESTPORT 
JOINT 


— 
RT PP LLL LLL 


Old Style » oy, 


BACKING RING 
JOINT 


THE WESTPORT JOINT 


Produces SOUND Welds 


Hore 'b why} The Westport Patented Joint welding 


permits fusion buttwelded joints to be 
made from one side only, with complete penetration 
to the root of the weld. This new method... 
especially suitable in the welding of heavy wall pip- 
ing for high pressure temperatures .. . is proving 
satisfactory in lines operating at 1250 pounds per 
square inch and 925 degrees F. total temperature 
steam service, on installations made as early as 1939. 


The Westport Welded Joint provides: 


(4) No sacrifice in strength of the 
pipe due to removal of wall or 
Backing Ring. 

(2) Complete penetration to root of (5) Smooth pipe contour at base of 

weld with no “icicles” or protru- 

sions. { 

(3) No constriction in pipe area due (@) Meets A.S.M.E. Code Require- 
to Backing Rings. ments. 


(1) Greater Flexibility in Alignment 
of pipes, valves and fittings. 


weld. 


1899 1945 


_ 


WRITE FOR BULLETIN AND DETAILED LITERATURE WITHOUT DELAY 


W.K. MITCHELL & CO., Inc. 


PHILADELPHIA 46, PENNA. 





Mr. Gilchrist took a leading role 
in national utility activities. He was 
a past president of the Association of 
Edison Illuminating Companies, the 
National Electric Light association 
and the Electric Association of Chi- 
cago. He also was a leading supporter 
of the Illinois Children’s Home and 
Aid Society, the Salvation Army, the 
American Red Cross, Chicago Civic 
Opera Company, and the Chicago 
Community Fund. 


John B. Berryman 

JoHN B. BERRYMAN, Chairman of 
its Board of Directors of Crane Co., 
since 1935, died in Chicago on Friday, 
August 10, at the age of 83, after 53 
years of service with the company. 

Mr. Berryman was born and re- 
ceived his early education in Canada, 
coming to Minneapolis in 1885 where 
he started as a bookkeeper in the 
plumbing supply company that later 
became Crane Co.’s_ Minneapolis 
branch. After a few years as man- 
ager of that branch, he was made 
manager of the company’s newly cre- 
ated engineering sales department in 
Chicago. 

In 1911, he became secretary of the 
company and the following year, upon 
the death of R. T. Crane, the founder, 
he was elected a director and 3rd 
vice-president. He served as a direc- 
tor from that time until his death. 
In 1914, he was advanced to 1st vice- 
president, which position he held until 
his election to the presidency of the 
company in 1932. He served in this 
capacity during the trying years of 
the depression and in 1935 re- 
linquished active management to 
younger men. 


The Steam Boiler Yearbook and 
Manual. Edited by Sydney D. Scorer; 
copyrighted 1945; third edition; size 
6 by 9 in.; 570 pages; hard binding; 
published by Paul Elek (Publishers) 
Ltd., Africa House, Kingsway, Lon- 
don, W. C. 2, England. Price 30 shil- 
lings. 

Although published in England, this 
Steam Boiler Yearbook is not con- 
fined to steam generating practice in 
Great Britain but reviews present 
practice in other countries as well, 
devoting much of its space to Amer- 
ican equipment and methods. It is 
designed essentially to inform the 
reader regarding current practice. 
The book is divided into two parts. 
Part I consists of 25 chapters. In 
these, recent developments are re- 
viewed, gas firing is treated, acces- 
sories are described, boiler deposits 
are considered, and a book review 
section is incorporated. Part II is 
made up of five chapters dealing with 
fuel utilization, combustion appliance 
developments, feedwater and steam 
problems, fire side problems, and 
modern practice and developments. 
This book deals with the practical 
problems of steam generation in a 
non-technical manner but is very 
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Aim) You 
ay Doc? 


O—THAT’S NOT a sick motor. 

Actually it’s a very healthy 

one, But that’s something we must 

know — through generous sample 

testing — before Allis-Chalmers 
motors can tackle jobs for you. 

Part of the “physical exam” that 
motor at the left must pass is the 
heat run test. Bristling with ther- 
mometers, the motor runs at full 
load — and speed and temperature 
are recorded for every hour. 

Five or six hours can tell you a 
lot about a motor’s characteristics 
—but it takes more like five or six 
years to tell you its character. 

And it’s the test of time in which 
Allis-Chalmers motors have estab- 
lished that they are great motors. 
That’s why you hear so many engi- 
neers say: “You can depend on 
Allis-Chalmers Motors!” 


If you could meet and talk with the 
men who build Allis-Chalmers mo- 
tors, you might be surprised to learn 
how keenly they are aware of the 
big personal stake they have in 
every motor they build for you. 

They know that factory tests to 
fully pre-determine how well a mo- 
tor is built just don’t exist; that 
there’s still no substitute for respon- 
sible craftsmanship, 

And they know that when they 
build great motors for you they're 
making friends—and that no com- 
pany and its workers can have too 
many of them. ALLIs-CHALMERS, 
MILWAUKEE 1, WIs. A 1726 


civ DEPEND ON ALLIS-CHALMERS MOTORS 
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with Minimum Heat Loss 


For an efficient steam line in- 
stallation, you will put the pipe 
underground where it is out of 
the way — give it the best pro- 
tection against moisture that you 
can— insulate it to keep the heat 
in the line to the point of de- 
livery. 

That’s just the combination 
you get when you run your 
steam lines in ADSCO-Bannon 
Tile Conduit. Made of vitrified 
clay tile, installed with ADSCO 
Filler Insulation (a “Fiberglas” 
Product) it can’t be topped for 


permanency or thermal effici- 
ency. ; 

Furnished for several combi- 
nations of pipe in the same con- 
duit. Split tile construction 
makes pipes readily accessible 
for threading or welding. Highly 
skilled labor not required. 

Base drain carries away 
ground seepage water — keeps 
insulation dry — prevents undue 
heat loss. Write for quotation 
giving length of line and size of 
one or more pipes to be insulated 
and Bulletin No. 35-67E. 


AMERICAN DISTRICT STEAM COMPANY 
N. TONAWANDA, N. Y. 
MAKERS{OF ‘‘UP-TO-DATE’’ STEAM LINE EQUIPMENT FOR OVER 65 YEARS 


Write for Luotation Ou 
ADSCO-BANNON 


TILE CONDUIT 


WITH ADSCO FILLER INSULATION 
(A ''Fiberglas’’ Product) 





clear in its explanation of the prin- 
ciples of operation of boiler house 
equipment, and is commercial to the 
extent that it deals with manufac- 
Hig equipment used in modern prac- 
ice. 


ASTM Specification for Steel Pip- 
ing Materials. Prepared by Commit- 
tee A-1 on Steel. Copyright 1945; 
size 6 by 9 in., 344 pages; paper 
bound; published by the American 
Society for Testing Materials, 260 S. 
hg St., Philadelphia 2, Pa. Price 


Through the work of ASTM Com- 
mittee A-1 on Steel, many specifica- 
tions have been developed for the use 
of those concerned with the use of 
steel piping materials and their pro- 
duction, and this book is a compila- 
tion of all such information brought 
together in a handy up-to-date file. 
The specifications are grouped un- 
der the following headings: Piping; 
welded and seamless, black and hot- 
dipped, electric -fusion- welded and 
electric - resistance - welded, spiral- 
welded, high temperature and high 
pressure service pipe, welded wrought- 
iron, welded alloy open-hearth. Boiler, 
Superheater, 'and Miscellaneous 
Tubes; lap-welded, and seamless, elec- 
tric-resistance-welded, medium - car- 
bon, high pressure tubes, copper 
brazed steel tubing, stainless steel 
tubing for general service, seamless 
and welded austenitic for the dairy 
and food industry. Still Tubes for 
Refinery Service. Heat - Exchanger 
and Condenser Tubes; seamless cold- 
drawn low-carbon, and intermediate 
alloy - steel, and electric - resistance- 
welded steel. Castings. Forgings and 
Welding Fittings. Bolting; alloy steel 
for high temperature service and for 
service from 750 to 1100 F, carbon 
and alloy-steel nuts for high pressure 
and high temperature service, and 
heat-treated carbon-steel bolting ma- 
terial. Grain Size. Emergency Alter- 
nate Provisions. The methods and 
specifications given in this publication 
have the full support of the society 
and are recognized as standards by 
the engineering profession. 


American Standards 
Now Available 


A NEW LIST of all American Stand- 
ards and War Standards .approved to 
date has just been published by the 
American Standards Association. 
There are approximately 800 stand- 
ards listed in the booklet, covering 
specifications for materials, methods 
of tests, dimensions, definitions of 
technical terms, and procedures, in 
the electrical, mechanical, building, 
transportation, textile, and other 
fields. For ready reference, the Stand- 
ards are listed alphabetically as well 
as by engineering fields. There is 
also a separate list of the War Stand- 
ards. Since the war, the ASA has 
been working very closely with gov- 
ernment agencies and with the Armed 
Services to provide specifications’ for 
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COOLER — CLEANER — LONGER LIFE 


Early tube failure was traced to plug-type 
dezincification, with a change of metal indi- 
cated. But Scovill Service in Metals blamed 
unusually high temperatures and insufficient 
tube cleaning. Better operation lengthened 
life of replacement tubes many years. 


LOCALIZED INFECTION CURED 


Persistent failure of two rows of tubes in the 
first pass of a condenser was puzzling, be- 
cause tubes in adjacent areas were normal. 
Scovill Service in Men helped the chief engi- 
neer work out an inexpensive construction 
change, ending the premature failure. 





USEFUL TO UTILITIES 


Scovill’s Condenser Tube Booklet will be 
found in many a utility power plant — on in- 
dustrial and marine engineers’ desks, too — 
because it gives valuable information on 
metals, installation, analyzing trouble sources. 
It is part of Scovill’s Service in Manuals. 





Many power plant operators look first to 
Scovill for news on new developments... ad- 
vice on installation practice... help in solving 
problems — because Scovill is 


One Company Which Gives You 


ONE PRODUCT 
..- Condenser Tubes 


THREE SERVICES 


Scovill 


MANUFACTURING COMPANY — 
WATERBURY 91, CONN 





For a free copy of the new Scovill Condenser Tube Booklet, write SCOVILL MANUFACTURING CO.,17 Mill St., Waterbury 91, Conn. 
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certain of the materials necessary to 
our war effort. Because these stand- 
ards are developed through an ac- 
celerated procedure, they are desig- 
nated as American War Standards. 
To date, there are 117 completed War 
Standards and many more under de- 
velopment. These war standards have 
been produced in the field of safety 
work, machine tools, quality control 
photography and radio. 

“ This list represents the cumulative 

REFILL a of —. of the past 26 years old 
’ HOLDING - att &S RELIEF part of many organizations working 
: et through the American Standards As- 
: A sss EM BLY ye - x - VA LVE sociation. 

, produces posi- [FF o maintains ~ each ged the ee 
gs | ae Ae sent general agreement on the part 
five — on ' “ . corect of maker, seller, and user groups as 
cartridge \ pressure to the best current industrial prac- 
\ , : \ tice. More than 600 organizations 

are taking part in this work. 

This complete list will be sent free 
of charge to anyone interested in 
this work upon request addressed to 
the American Standards Association, 
70 E. 45th St., New York 17, N. Y. 


Library to Commemo- 


BRIGGS rate J. R. Allen 


4 : ESTABLISHMENT OF THE John R. AI- 
PATENTED ' AY, 6S 4 len Memorial Library by the Ameri- 
CARTRIDGES . | can Society of Heating co Pio sege 
- \ ’ 13 ing Engineers, has just been an- 
c. ae } nounced. It is planned that this Li- 
" ‘ : brary of books, pamphlets, and other 
a ' \ printed matter dealing with the arts 
and sciences of heating, ventilating 
and air conditioning will be located 
in the Society’s Research Laboratory, 
10700 Euclid Ave., Cleveland, Ohio. 
Briggs Fullers Earth Cartridges clean ; ail Authors of text books, and reference 
straight mineral oil 3 times—3 ways, 7 -_.- : books are invited to contribute gift 
ary a ce | a: ae eee copies and members and friends of 
dirt from. additive-type oils without ' — Q the Society are urged. to send text 
affecting the action of the additive. Ph. nad books and any other printed material 
Both are interchangeable in all Briggs vo of historical value to this newly 
DR Sere Lube Oil ee Va a so age pioneer work in 
available in capacities ranging from 
IGPM to 20GPM. ite the establishment of the ASHVE Re- 
search Laboratory and as its first 
s a director, it was considered fitting by 
Dirty oil goes in—Clean oil comes out | the Committee on Research that the 
Library ~— — the 
Briggs DR Series Lube Oil Clarifiers are designed for simplicity of operation— oe ao whe chibi the 
THAT’S WHY MAINTENANCE IS SO LOW. Not one moving part to give | characteristics of the educator, the 
i scientist and the engineer, and was 
trouble . . . Just change the refills when necessary—that’s all! a prolific writer. He served as presi- 
; : ; 2 dent of the Society in 1912 and be- 
A simple, effective refill sealing assembly, a permanently set relief valve and | came active head of the Society’s 
Brizes P d Fullers Earth Discel C id — wer’ Research Laboratory at the Bureau 
riggs Fatented Fullers Karth or Discel Cartridges do the complete job. of Mines, Pittsburgh, Pa., on Au- 
Wh £ oil h : - 1 busti F gust 1, 1919. 
atever type of oil you use, whatever size or type internal combustion engine ote es born in Milwaukee, July 
i i i intaini } , graduated from the Univer- 
you operate, this SIMPLICITY will save you MORE money while maintaining ple tie Guan GO seceeeas Ale 
your lube oil effectively. Masters degree in M.E. in 1896 and 
: ‘ ‘ ee \ joined the faculty of the University 
Get the facts and literature about Briggs Oil Clarification from the Briggs dis- | of Michigan and served there until 
b C It the “Filters” a f Lenaliiadl talent 1911. He then went to Turkey as 
tributor nearest you. Consult the ulters” section of your Classified telephone | head of the engineering department 
of Robert College and in 1915 re- 
turned to the University of Michigan 
and was head of the Department of 


Mechanical Engineering. In 1917 he 
3 @ became Dean of the College of Engi- 


‘directory, or write direct to manufacturer. 


neering and Architecture of the Uni- 
versity of Minnesota. 
After serving as Director of 


IONEE , ASHVE Research Laboratory for a 
an ae little more than a year, he died at 
Se ater the age of 51, October 26, 1920. 
: Now, as the 25th anniversary of 
his death approaches, his many 


BRIGGS CLARIFIER COMPANY e¢ General Offices, Washington 7, D. C. friends in the Society believe that 
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Industry Turns The Spotlight On 


CRYSTOLON BRICK 


Wartime peak operation emphasizes CRYSTOLON Brick’s outstand- 
ing quality—long, trouble-free service . . . a serviceability derived from 
these characteristics: (1) great refractoriness, (2) chemical stability, 
(3) resistance to abrasion, (4) resistance to the corrosive action of. ash 


and the penetration of slag. 


NORTON COMPANY Worcester 6, Mass. 
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How To Give Stuffing Boxes 


THE ‘BELMONT CURE’ 





FIRST STEP is to check pumps and 
engines for signs of leaking valves, pis- 
tons, rods and plungers. 


SECOND STEP is to refer to Belmont 
PACKING RECOMMENDATION 
CHARTS which quickly identify the 
right packing type for each set of oper- 
ating conditions. 


Ke ‘O)Acids & Caustics ... (Air... 


a0 mm 


e 


" CiSteam ... Hot Water -. CiCold Water .. Brine .. . Ammon 





THIRD STEP is to have a supply of 
standard Belmont Packings on hand so 
as to stop the leak at once with a pack- 
ing that will do the job best and for the 
longest time. 


BELMONT DISTRIBUTORS are lo- 
cated in every large industrial center, 
ready to serve you promptly from local 
stocks. Get the PACKING RECOM- 
MENDATION CHARTS from the one 
nearest you — or send the coupon to us. 


eee 


i 





his name. should continue to be 
closely associated with the future 
— of the Society’s research 
work. 


Standard Oil to 
Expand Research 


PLANS FOR THE establishment of an 
engineering research department and 
for expansion and reorganization of 
present engineering activities have 
been announced by Standard Oil Co. 
(Indiana). George W. Watts has 
been named director of engineering 
of the manufacturing department 
and D. A. Monro, chief designing en- 
gineer of the department. Under the 
new plans Mr. Watts will be in 
charge of all engineering work in 
the manufacturing department but 
will devote his time principally to 
the activities of the engineering re- 
search department. All other engi- 
neering activities will be under the 
direct charge of Mr. Monro. 

P. L. Krauel has been appointed 
chief engineer of the engineering di- 
vision, Whiting Refinery, where the 
Company’s largest ote ar ew unit 
is located. Mr. Krauel will serve as 
the administrative head of the divi- 
sion which has been enlarged to in- 
clude six departments, each to be 
headed by an assistant chief engi- 
neer. 

The oil design department will be 
supervised by W. G. Guild, acting 
assistant chief engineer. A. T. Mil- 
brook, assistant chief engineer, will 
supervise the utility design depart- 
ment. W. K. Brown has been ap- 
pointed acting assistant chief engi- 
neer in charge of the newly-created 
plant engineering department. This 
department will handle engineering 
matters pertaining to construction, 
oo and field engineering, and 
will furnish consulting services to 
the operating and design depart- 
ments. C. E. Dyckman is made as- 
sistant chief engineer, estimating de- 
partment, and will continue to direct 
and supervise the work of the esti- 
mating engineers. W. R. Burrows 
will be in charge of the newly-cre- 
ated engineering development de- 
partment, with the title of assistant 
chief engineer. D. F. Purdy, assis- 
tant chief engineer, will continue to 
supervise the drafting department. 


Bendix Establishes New 
International Division 


FORMATION OF A NEW division, Ben- 
dix International, to handle the for- 
eign trade program of Bendix Avia- 
tion Corp., has been announced by 
Ernest R. Breech, president. 

Bendix International will be under 
the direction of Charles T. Zaoral, 
general manager, who joined the 
corporation in January as coordi- 
nator of foreign affairs, after many 
years of experience in the foreign 
field for General Motors Corp. and 
Dodge Brothers, Inc. 

The new division will handle 
throughout the world with the ex- 
ception of the United States and 
Canada, the products of the seven- 
teen divisions of the corporation. It 
has established headquarters at the 
corporation’s New York office, 
Rockefeller Plaza, and will maintain 
a staff of engineering, sales and serv- 
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gine. After the power 
exhausted from the engine and 
the task for W ich it was generated. 

The power thus converted can be used in 


two ways: 
1,45 a direct drive for stoker 
and other equipment 


Engberg ge" 
to supply cur 
it is desize¢- 


s, compres 


sors, fans, 
ficient Troy 
AC or DC. 
er purpose 
Engberg Steam 
risingly 


- ghort time — often in less than a yea: 
In your planning for post-war economies. 
\ don't overlook the Po sibilities of By-Product 


Power. 


on 9% drive an e 
erator, either 


rent for whatev 


Send for Bulletin No. 306 


TROY ENGINE & MACHINE CO 


879 RAILROAD AVENUE, TR Y, PER 
VENUE, TROY, PENNSYLVA 
NIA 
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FISHER BIG JOE” 


FOR AIR PRESSURE REDUCTION 
THROUGHOUT THE POWER PLANT 


Easy to Install . . . Simple to Adjust ... 
Requires Only Limited Installation Space 
Extra Large Capacity ... Accurate and De- 
pendable . . . Rugged Construction .. . 
Trouble Free Long Life... 





s 


As yang 





Horizontal sectional view 
through body. 


>» 


SS 


FEATURES AND SPECIFICATIONS: 


{, Exclusive design provides unusually large capacity. 
2, Maintains reduced pressure setting within very close limits. 


3, Extremely compact (15 to 16” overall length, maximum height 
1042”) —easy to install—controlled pressure setting easily 
changed. 


4, Can be installed in any desired position. 


5, Two diaphragm assemblies for reduced pressure ranges of 
5 to 30 PSI and 27 to 150 PSI — interchangeable on both body 
sizes. 

6. Body and spring housing heavy high-tensile- iron — inlet 
adaptor malleable iron for pressures up to 1000 PSI — orifice 
brass or stainless steel. 

1, Pipe sizes 1” and 2” —various orifice sizes as required. 


‘ Write today for Bulletin 43F. 


FISHER Sousenor,comeany 


af RAG Fo 
ian e 


lll | ZR wes |_Il 





ice personnel which will be expanded 
here and abroad as world conditions 


permit. 


Iron Fireman 
Acquires Teeple Co. 


THE IRON FIREMAN MANUFACTURING 
Co. has taken over the plant and 
business of the L. R. Teeple Co., 
makers of automatic heating control 
instruments. Operation under Iron 
Fireman management became effec- 
tive August 1. 

Production at the Teeple plant has 
been concentrated almost entirely 
on control instruments made for 
Iron Fireman since its beginning in 
1923, except during the recent war 
years when production has been pri- 
marily war equipment. The plant 
will now be known as the heating 
control division of the Iron Fireman 
Manufacturing Co. Z 


Square D in 
New Plant 


SquarE D Co. Canada Ltd., affiliate 
of Square D Co., Detroit and Mil- 
waukee, shortly will begin opera- 
tions in its newly constructed plant 
in Toronto, Henry Morgan, of De- 
troit, president of the Canadian com- 
pany, announced. 

The new plant and office buildings 
are located on a tract of land which 
provides still more room for expan- 
sion in the postwar period. Total 
floor space of the new facilities is 
approximately 60 per cent greater 
than that in the plant and office be- 
ing vacated, originally the Ford Mo- 
tor Co. of Canada Ltd.’s Toronto 
operation. 


Westinghouse Acquires 
B. F. Sturtevant Co. 


ACQUISITION OF THE B. F. Sturte- 
vant Co., of Boston, Mass., the pio- 
neer in the design and manufacture 
of air handling and processing equip- 
ment, has been announced by the 
Westinghouse Electric Corp. 

The Sturtevant Co. becomes a 
wholly-owned Westinghouse subsidi- 
ary operating as the B. F. Sturtevant 
Co., a Division of Westinghouse Elec- 
tric. Management of the Sturtevant 
Co. will be assumed by Westinghouse 
about September 1. 

The Sturtevant Co.’s products 
cover a wide range in the fan and 
blower field, heating, cooling and air 
conditioning apparatus, including ap- 
plication and design of complete air 
handling and processing systems for 
industry. 

The headquarters of the expanded 
Westinghouse air conditioning activ- 
ities will be located at Boston, but 
heavy-duty and industrial refrigera- 
tion manufacture will continue at 
Jersey City, N. J., along with pro- 
duction of the Precipitron, the West- 
inghouse-developed electronic air 
cleaner which removes up to 95 per 
cent of air-borne dirt particles. 


Westinghouse Plans 
$11,500,000 Expansion 


AN $11,500,000 expansion program 
to permit overall production 50 per 
cent greater than prewar of existing 
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HIGH VISCOSITY~ 
veruL NOT RUN OFF 
GEAR TEETH 


FLOWS BACK INTO PLACE 
AFTER LOAD HAS PUSHED 
LUBRICANT FROM 
RUBBING SURFACES 


TENACIOUS FILM 
WITHSTANDS HIGH 
TOOTH PRESSURES, 














Adhesive greases 
cut gear wear 


Constant protection against wear, frictional loss 
and metal fatigue on gears may be obtained by using 
Calol Pinion Greases. Recommended for open and en- 
cased spur, herringbone and worm-type gears, tena- 
cious Calol Pinion Greases will not drip off. When 
pushed off in use, they flow sufficiently to re- 
cover gear teeth. 

Calol Pinion Grease—0O. For open or encased gears, 
but particularly adaptable for exposed high-speed 
gears in cold weather. May be used on wire rope. 


Calol Pinion Grease—1l1, For medium-speed exposed 
gears. Much heavier and more adhesive than No. 0. 


Calol Pinion Grease—2. For open spur gears in nor- 
mal conditions. Requires heating for application. 


Calol Pinion Grease—5. For open spur gears in se- 
vere pressure and temperature conditions. Very 
heavy and adhesive. 


9 





Stable oil prevents clog- 
ging high-speed bearings 


Many operators, desiring a single oil that will 
efficiently lubricate a wide range of small-clear- 
ance bearings of various types, have found Calol 
Engine 0il—8 ideal. 


Especially recommended for the lubrication of 
bearings on generators, motors and other high grade 
machinery, Calol Engine 0il—8 will not gum and stop 
up passages. It may be applied by ring-, bottle-, 
drop- and wick-oilers and by hand oiling. It is also 
suitable for use in circulating systems, hydraulic 
systems and may be filtered and re-used. 


A pale, solvent-refined mineral oil, Calol Engine 
0il—8 is exceptionally stable and is always uni- 
form. It has a low pour-point, assuring good distri- 
bution and complete lubrication of bearing surfaces 
in cold weather. 


SUITABLE FOR VARIOUS SPEEDS 
ANO Ci 


LEARANCES O 


WIDE USE RANGE IN ALL 
OPERATING CONDITIONS 


MAY BE FILTERED AND RE-USED 
IN CIRCULATING SYSTEMS, 


LOW POUR-POINT ASSURES 
EFFICIENT LUBRICATION IN 
LOW TEMPERATURES 

| 


O | 


There is a Calol Product to meet every industrial lubrication problem. For information, write 
Standard of California, 225 Bush Street, San Francisco 20, California. 


FOR Re Jon A STANDARD OF CALIFORNIA reer pievie PRODUCT 
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types of electric appliances and man- 
ufacture of new postwar products by 
Ask for the tg omg hon and East Spring- 
° eld, Mass., Electric Appliance Di- 
Bulletin 4-A vision plants of the Westinghouse 
ys explains Fosse ATLAS Electric Corp. has been announced 
orn ae ances ak ae by A. W. Robertson, chairman. 
value of the fuel they save. Easy Dollar volume in excess of $110,- 
to install. Available in types to 000,000 annually is anticipated from 
suit practically any type of boiler. the increased sale of the 23 different 
kinds of electric appliances marketed 
before the war and from new proc- 
ucts, which will include home and 
farm freezers,, automatic clothes 
dryers, steam irons, food mixers and 
additions to the line of vacuum clean- 
ers, Mr. Rebertson revealed follow- 
ing~a meeting of the company’s 
Board of Directors. 

In the first full year of unrestricted 
appliance production, Westinghouse 
looks for dollar sales of electric ap- 
ihe 138 per cent above those of 

Of the $11,500,000 total expansion 
costs, $6,500,000 will be spent at the 
Mansfield Works and $5,000,000 at 
the Springfield plant. The largest 


expenditure in each factory will be 

rs | m p Sy r eg U & fe} as for machine tools and capital equip- 
ment, estimated at $3,100,000 for the 

Mansfield plant and $2,750,000 for 


Springfield. 
New buildings and additions to ex- 


e@ . . . ° . ° 

isting buildings will cost approxi- 

assure best maintenance of ee Se ee. 
will provide an additional 400,000 sq 


correct steam pressures. ft of floor space. The Springfield _ 


expenditure will be about $1,250,000 
For LOW PRESSURE. eeecee pane. eeoeoeveveveeveeee No. 501 a add 270,000 sq ft of floor 


WE Plant requirements, including the 
For MEDIUM PRESSURE. ee RECOMMEND © **2*2e2e ee eeee No. 502 cost - machine ‘—e- senverers, ar 

WE stands, jigs an xtures, wi 
For HIGH PRESSURE. ee eee RECOMMEND © *®* ee e220 ee 0 No. 503 $1,300,000 at Mansfield and $1,000,- 
000 at Springfield. 





No. 501 is suitable for automatically regulating damper on boiler pressure changes of 1% pound. 
rote ey nel af pnt, gethege ve. No. 503 has a Cost Iron B truction f 1M 
ilers. Can be adjus ‘© operate at any steam jo. as a ron Base construction for 
pressure up to 25 pounds. boiler pressures up to 250 pounds; Cast Steel Genera otors 
Base construction for boiler pressures up to 400 


No. 502 is the regulator pictured above. For pounds. Will move damper on 14 pound boiler Technical Center 


boiler pressures up to 150 pounds. Will move pressure variations. . 
ALFRED P. SLOAN, JR., chairman of 
—. = — pene what 
is believed to be an entirely new 
AUTOMATIC ¢ HYDRAULIC © SENSITIVE Md wed eee Gee 
Water pressure is made to act automatically on a piston which is connected to draft recccomying a md Brad bo olny Bh 
doors or dampers by chain. Ample power is thus available for moving the heaviest nical Center. This will consist of a 
doors or dampers. At the same time the control piston responds to slightest variations group of buildings which will pro- 
in steam pressure so that uniform pressure is maintained through closest adjustment | Vide facilities to meet tomorrow’s 


of dampers and a resulting steady rate of combustion. needs for the Corporation’s research, 
advanced engineering, styling and 


Proper and automatic adjustment of drafts and dampers keeps CO: where it should process development sections of its 
be. CO is avoided. Fuel is saved and flue gas temperatures are kept down where they general staff ecullding comprist 
- s . The various 's ng 
belong for maximum operating efficiency. the General Motors Technical Cen- 


On forced draft boilers ATLAS Regulators may be arranged to control fan speed. | ter will be grouped around a central 


+a esplanade within which will be a 
From the fan they -~ be made to indirectly regulate the feed rate of the stokers., seven-acre lake which in itself fills 


a useful purpose in the operations of 
the Center. The buildings will be 


T : mS AL 3 COM P AY of contemporary functional architec- 
ture. The Center will be erected on 





property one and one-half miles long 
and about half a mile wide covering 
approximately 350 acres, just out- 
Specialists in Regulation for Nearly a Half Century eer = ir tr adc an chase take. 


291 South St., Newark 5, N. J. ance on materials and labor can be 

obtained from proper Government 
Representatives in Principal Cities agencies. 

C1 Please send complete information on ATLAS Damper Regulators. Also please send information on the The cost of such a project will be 

£1) Conebell Beller Send ‘Wate pian oe ieee Ieee oars substantial. General Motors Center 

ote gg ler Fe ‘ater 0 Pressure Regulators 0 Humidity Controllers will bring together at one place, and 


C) Pump Governors C) Thermostets at a location physically closer to the 


| REGULATING VALVES FOR EVERY SERVICE | 


eg 
. Ha —— O Fleat Valves C) Belanced Valves manufacturing divisions, the research 
Exhaust Control Systems 1 Oil Control Cocks 0 Control Valves and experimental development facil- 


ities of the Corporation. This re- 
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PRODUCTS ARE 


Drop Forged for Safety and Economy , 
under the Most Trying Conditions 


Valves, Fittings and Flanges by Vogt—the 
choice of operating men everywhere for safe 
and sure regulation of the high pressure and 
high temperature liquids and gases used in 
modern process work. 


Meeting the Demands for Operating Security 


Vogt has every facility for the fabrication of stills, towers, 
continuous rotary filters, filter presses, oil chilling machines, 
heat exchangers, etc., and these products are serving the 
petroleum industry around the world. 


To Combat Corrosion and Product Contamination 


Process equipment made from special metals and alloys for 
the exacting service of the chemical plant is fabricated in 
our modern shops for many of the well known chemical 
companies. ; 


* DESIGNED to RAISE 
* OPERATING STANDARDS and 
x LOWER YOUR COSTS 


High Operating Efficiencies 
and Low Maintenance Costs 


More steam per dollar of investment— 
because Vogt steam generating equip- 
ment is designed and built to fit in with 
specific operating conditions. Vogt 
boilers are available in bent tube types 
and straight tube, forged steel sectional 
header types for solid. liquid, or gaseous 
fuels, as desired. Thre types 
can be supplied to fit any conditions of 
restricted installation space. 


VoGdt 


PRO ES OCZ.S 


For Oil Refineries, Chemical Plants, 
Power Plants and Related Industries 


HENRY VOGT MACHINE CO. 


Steps Tonnage Up and Costs Down 


Our experience of more than 50 years in building profit-mak- 
ing ice and refrigerating machinery is at your command. We 
make complete units for ice and cold storage plants, packing 
plants, dairies, breweries, chemical plants, oil refineries, etc. 
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BUILT FOR 
CAPACITIES TO 


“Snot” 
Your Compressors... . 
Air...Where and When Needed 


WHY continue the old custom of compressing air at one central point, using 
large-size, high-pressure units, working on pressures equal to the highest demand 
from any part of the plant? . 

WHY compress air to a hundred pounds, or even higher, and then reduce it 
to lower pressures at the point of use? 

WHY use long distance pipe lines, with consequent leaks, and pay the added 
expense to prevent such leaks? 

WHY pay out in power bills the excessive cost of forcing air through long 
transmission lines? Friction losses are direct losses. 

WHY take up valuable floor space and construct heavy, costly foundations? 

WHY waste money when these objections, and many others, can be eliminated 
by installing Fuller Rotary Compressors? 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago 3 - 1144 Marquette Bldg. 
San Francisco 4 - 421 Chancery Bldg. 
Washington 5, D. C. - 618 Colorado Bldg. 


i i i = 


PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 


No. 1 of a series 





grouping of facilities will provide for 
a more rapid interchange of ‘ideas 
among the technical personnel of the 
Corporation. 

In addition to the new Center the 
Corporation also. announced plans 
for extensive improvements in its 
— Proving Ground at Milford, 

ich, 


Certified Alloy Valve Co., has been 
formed as a new division of The 
Cooper Alloy Foundry Co., Hillside, 
N. J. Products will be sold through 
Cooper. This arrangement brings the 
entire metallurgical engineering and 
manufacturing process under one 
roof, including casting, heat-treating, 
machining and testing. 


Harry R. Clarage succeeds the late 
Mr. R. R. Ware as president of Clar- 
age Fan Co., Kalamazoo, Mich. He 
was elected to that office by the 
board of directors on June 26. At the 
same directors’ meeting Robert A. 
Wasson was elected to the board, and 
chosen vice president and general 
manager. Both Mr. Clarage and Mr. 
Wasson have held important sales- 
engineering and administrative posi- 
tions in the company since the early 
twenties. Mr. Clarage is the son of 
Charles Clarage, founder of the busi- 
ness. He was at one time manager 
of the company’s New York office; 
later manager of the Detroit office. 


With plans for extensive coverage 
by St. Louis retail branch in the 
wide postwar stoker market, the Iron 
Fireman Manufacturing Co. has ap- 
pointed Karl E. Saboe, industrial 
sales manager in Cleveland for the 
last 10 years as the branch’s new 
manager. 


C. Emery Nelson, Inc., 831 E. Hen- 
nepin Ave., Minneapolis 14, Minn., 
has been‘appointed agent for Kieley 
& Mueller, Inc., North Bergen, N. J., 
to cover the Minneapolis area. 


S. Logan Kerr, fluid dynamicist 
and hydraulic engineer has become 
associated with Fischer & Porter Co., 
Hatboro, Pa., manufacturer of the 
rotameter for flow rate measure- 
ment and control. Mr. Kerr obtained 
his B.S. in mechanical engineering 
at the University of Pennsylvania in 
1921 and a full M.E. degree in 1924. 
For many years he was hydraulic 
research engineer. for I. P. Morris 
Co., later joining Baldwin-Southwark 
Corp. He became senior mechanical 
engineer on the Passamaquoddy 
Tidal Power project in 1935, and, 
since 1937 has been manager of the 
chemical engineering division of 
United Engineers and Constructors, 
Inc. 


Howard E. Kingdon has been given 
the post of chief engineer and man- 


_ager of the transformer department 


of The Eisler Engineering Co., New- 
ark, N. J. 


Donald S. Jackson, since 1939 a 
sales engineer for Peabody Engineer- 
ing Corp. of New York, has been 
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PIPING PROBLEMS 


are Solved in Advance in the 
KELLOGG LABORATORIES 


Extremely accurate stress analysis 
of scale models, using electrical 
strain gauges, measuring load de- 
flections to one millionth of an inch, 
enables Kellogg to furnish piping 
systems with complete assur- 
ance that they will perform as re- 
quired when the plant is put in 


The “bugs” are thus found and 
eliminated even before the final 
drawings are allowed to go to the 
shop. This design research explains 
the acknowledged superiority of 
KELLOGG pipe installations. This is 
an exclusive Kellogg service avail- 
able to consulting, power, process 


operation. and marine engineers. 


. “ Pasterflex’’ Prefabricated Piping Systems - ‘“Masterweld”’ pressure vessels 
: for Power, Refinery and Chemical Industries. Heat Exchangers. Pyrolytic and 
4 Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenction, Alkylation, 
; Desulphurization. Thermal and Catalytic Polymerization Units - JUIK Processes - 
for Lubricating Oil Plants. Plastic Refractories * Radial Brick Chimneys. 


5 


: THE M. W. KELLOGG COMPANY - + 225 BROADWAY, NEW YORK 7, N.Y. 


JERSEY CITY, NEW JERSEY 
REPRESENTATIVES 


LOS ANGELES: 609 SOUTH GRAND HOUSTON 2, TEXAS: 402 ESPERSON BLDG TULSA: PHILTOWER BLOG 
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\ 
STANDARD GATE VALVE, 
HAND WHEEL CONTROL 


<< 


R-S SOLENOID OPERATED 
BUTTERFLY VALVE 


BLOWER 


No. 628 

Should current fail or blower 
stop, R-S Solenoid Valve in- 
stalled on hot gas line closes 
immediately. 


The R-S Solenoid Trip Valve is used for emergency service. The 
solenoid can be arranged with the counterweight mechanism to 
open or close the valve and hold it there in one position or the 
other. If for any reason the solenoid functions, the latch is 
tripped, which permits the counterweight to open or close the 
valve by gravity. The assembly is suited to shut off the flow or to 
open a vent and requires manual reset. Can be constructed of any 


metal or alloy and in various sizes for air, 


{ quauity ae. ] 


SINCE 1908 | 


gases, steam, oil, hydraulic and other services. 
State your requirements and ask for Catalog 
No. 14-B. 


VALVE DIVISION . 15 to 900 psi, for air, 
R-S PRODUCTS CORPORATION sss. steam. ‘liquids 


4535. Germantown Ave. ¢ Philadelphia 44, Pa. one 


RS — 


BUTTERFLY VALVES 
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smade that company’s sales agent for 
the State of Connecticut. Mr. Jack- 
son also sells and services the prod- 
ucts of the Enterprise Oil Burner Co. 
of San Francisco, taking over the 
representation formerly handled _by 
the Enterprise Heating Service. His 
address is .P. O. Box 1945, New 
Haven, Conn. 


T. D. Slingman has been appointed 
manager of Industrial Sales of Bald- 
win-Hill Co., Trenton, N. J. Mr. 
Slingman was formerly associated 
\with the Dayton Rubber Mfg. Co. 
and previously with Fairbanks Morse 
Co., the Duriron Co. and Chicago 
Pneumatic Tool Co. 


Allen B. Stiles has been appointed 
manager of the Philadelphia and 
Baltimore territory of the Wm. 
Powell Co., Cincinnati, Ohio. Mr. 
Stiles, whose office is at 1520 Locust 
St., Philadelphia 2, Pa., has repre- 
sented the Crane Co. for the past 
several years. 


The American District Steam Co., 
North Tonawanda, N. Y., announces 
the appointment of Engineering 
Equipment Co., 1532 Madison Road, 
Cincinnati 6, Ohio, as district repre- 
sentatives for Cincinnati and vicin- 
ity, and of Weeks Engineering Co., 
4526 Olive St., St. Louis 8, Mo. as 
district representatives for Eastern 
Missouri and Southern Illinois. 


Andrew H. Heywood has been ap- 
pointed manager of the motor ap- 
plication department of the Westing- 
house Electric Corp., East Pitts- 
burgh, Pa. Mr. Heywood joined 
Westinghouse in 1926 after being 
graduated from Northeastern Uni- 
versity, Boston, Mass. He served in 
industrial sales in Cincinnati, Ohio, 
for 10 years, then engaged in motor 
division sales activities until Feb- 
ruary, 1944, when he was appointed 
assistant manager of the department 
he will now head. 


Gus H. Sample has been given the 
position of technical assistant to the 
director of engineering, Diesel divi- 
sion, of the American Locomotive Co. 
He will be located at Schenectady, 
N. Y. Mr. Sample is a graduate of 
Washington University with a BS. 
degree in mechanical engineering. 
He is a member of the advisory board 
of the University of Washington 
Engineering School and has been 
employed in Diesel engineering work 
for the past 15 years. 


Davidge H. Rowland has joined the 
staff of the Porcelain Insulator 
Corp., Lima, N. Y., as ceramic re- 
search engineer. In that capacity he 
will assume responsibility for the 
continuing development of Pinco In- 
sulators and specialties. 


Appointment of G. A. Hyland as 
sales manager of the new Westing- 
house aviation gas turbine division, 
South Philadel a Pa., was an- 
nounced recent Mr. Hyland suc- 
ceeds W. F. Roxie, who has resigned. 
William A. Mechesney has_ been 
named manager of the contract 
negotiation department for the divi- 
sion. 


Don H. Krey has been appointed 
sales manager and Elliott G. Johnson 
assistant sales manager of Home- 
stead Valve Manufacturing Co., 
Coraopolis, Pa. 





cued whey 


eet ll “POWR-SAVR’ pumps 


actually SAVE POWER 


In medium and high 
pressure services — 


@ Boiler Feeding 

@ Desuperheater Feeding 
@ Process Charging 

@ Pipe Line Pumping 

@ Hydraulic Pressure 


Because these unique constant-speed variable- 
delivery pumps are designed to afford flexibility of 
Capacity so that power consumption is practically 
proportional to delivery demands, substantial sav- 
ings are assured. And, a self-contained dustproof 
lubrication system automatically provides oil sup- 
ply under constant pressure to all bearing points 
—assuring continued high efficiency and low 
maintenance expense. 


Where it pays to invest money for the efficient 
combustion of fuel and generation of power, or 
for economical process equipment, it is equally 
important and financially attractive to utilize power 
with a comparable degree of efficiency. It is the 
function of the ALDRICH-GROFF Pump to most 
efficiently utilize pumping power, particularly 
where variable rates of pumping are involved. 


These pumps may be automatically or manually 
controlled from any remote point of control to 
provide stepless straight line variation ranging 
from zero to full delivery. They are adapted for 
operation with any standard automatic controller 
of the “‘air pilot” type responsive to variations in 
liquid level, flow, temperature, pressure or other 
desired conditions. 


Now available in six standard sizes ranging up to 
100 B.H.P. and for pressures up to 15,000 PSI, 
ALDRICH-GROFF Pumps are being increasingly 


CLR, 


_Purnp plunger 


' Stroke transformer 


Length of plunger stroke is governed by position of stroke transformer. At 
zero delivery, link has pendular motion and plunger does not move. As 
stroke transformer is rotated toward full delivery position (shown by dotted 
lines) vertical component of linkage increases until full stroke is obtained. 
Thus, no change in pump speed is required to vary pumping capacity. 


used wherever power savings, extreme mechanical 
teliability and simple accurate eontrol of delivery 
is important. Since being announced in 1939, more 
than 300 of these pumps have been placed in varied 
services and have established enviable performance 
records under severeand exacting servicé conditions. 


For a more detailed description of ALDRICH- 
GROFF principles write for Bulletin 65. 


WECTHE ALDRICH PUMP CO. ausnrown, reve. 


REPRESENTATIVES: Birmingham @ Bolivar, N. Y. @ Boston @ Chicago @ Cincinnati @ Cleveland @ Denver @ Detroit @ Duluth @ 
Houston @ Los Angeles @ New York City @ Pittsburgh @ Portland, Ore. @ St. Louis @ San Francisco @ Seattle @ Tulsa 
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PORTABLE OR STATIONARY 
‘VACUUM CLEANING EQUIPMENT 





COAL DUST DEPOSITS PRESENT 
SERIOUS EXPLOSION HAZARDS! 


ASH DUST ACCUMULATIONS ARE 
A SERIOUS HEALTH HAZARD! 


ORDINARY HAND CLEANING IS 
EXPENSIVE AND INEFFICIENT! 


DUST SCATTERED BY HAND 
CLEANING DAMAGES DELICATE 
INSTRUMENTS! 


Vi > 
Hoffman vacuum cleaning equipment is \ ac. r 
the economical solution to cleaning up )~= 
coal dust and ash deposits. Hoffman has 
specialized for many years in power plant 
cleaning problems; Hoffman is standard 
equipment in many large power com- 

panies. A Hoffman stationary system — 

or heavy duty portable cleaner — accom- 

plishes a more thorough cleaning job with 

’ less work, improves plant conditions, and 
prevents frequent repairs to many delicate 
instruments. 


> SEND FOR LITERATURE 


MACHINERY 
U. Ss. HOFFMAN CORPORATION 


AIR APPLIANCE DIVISION, 101 FOURTH AVE., NEW YORK 3,N.Y. 





Ralph R. Brady, for the past three 
years manager of commercial engi- 
neering for the Westinghouse Lamp 
Division, has been appointed manager 
of electric discharge lamp sales. Mr. 
Brady will be responsible for unify- 
ing the Westinghouse effort in the 
sale and promotion of the entire fam- 
ily of electric discharge lamps except 
the Sterilamp bactericidal ultraviolet 
tube. The line includes fluorescent 
lamps, sunlamps, mercury vapor 
lamps and glowlamps. Working out 
of the Lamp Division’s headquarters 
plant at Bloomfield, N. J., Mr. Brady 
will co-ordinate with the Division’s 
district managers throughout the na- 
tion. 


Taylor Instrument Companies has 
announced the following changes in 
the personnel of the sales organiza- 
tion: Raymond E. Olson has_ been 
made general sales manager to head 
up all of the various sales activities, 
both domestic and foreign. Func- 
tioning under Mr. Olson will be Frank 
S. Ward, new industrial sales man- 
ager. Assuming former duties of Mr. 
Olson as sales engineering manager 
will be Ralph E. Clarridge, who came 
with the Company in 1939 directly 
from Ohio State University. Assum- 
ing additional duties as commercial 
sales manager is W. Maben Griffith, 
whose department has charge of the 
sale of such well known consumer 
items as household thermometers, 
barometers, compasses and medical 
instruments. 


Appointment of H. B. Leidy as man- 
ager of the Middle Atlantic District 
manufacturing and repair department 
of the Westinghouse Electric Corp. 
has recently been announced. R. J. 
Miller, who had been acting manager 
of the department, has been trans- 
ferred to Emeryville, Calif., as assis- 
tant manager of the Pacific Coast 
District manufacturing and repair de- 
partment. H. E. MacArthur, formerly 
foreman of the Newark, N. J., M. & 
R. plants, has been made manager of 
the Huntington, W. Va., branch. 


Cutler-Hammer, Inc., of Milwaukee, 
Wis., announces the appointment of 
F. A. Wright as assistant general 
sales manager. Mr. Wright has been 
— with Cutler-Hammer since 


C. W. Guyatt, formerly chief indus- 
trial engineer, American Steel and 
Wire Company, has been appointed as- 
sistant to C. D. King, chairman of 
operating committees for United 
States Steel Corp. of Delaware. Mr. 
Guyatt will be located in Pittsburgh 
and will assist Mr. King in the estab- 
lishment of production standards for 
all U. S. Steel subsidiary manufac- 
turing companies. 


Reliance Electric & Engineering 
Co., Cleveland, Ohio, announces two 
personnel changes: Fred E. Harrell, 
chief engineer for the past two years, 
has been appointed general works 
manager, succeeding S. B. Taylor, 
who has resigned as manufacturing 
vice president but will remain a mem- 
ber of the board of directors. Wil- 
liam R. Hough, product development 
engineer, has been named chief engi- 
neer succeeding Harrell. 


American Engineering Co., Phila- 
delphia, announces the appointment 
of the Mid-West Heat Service, 3336 
Franklin Blvd., Chicago 24, Ill, to 
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" Rotatable lever i 
vot 
Permits lever poltton 


on an 
pr Y point of the 


Hardened stainless steel 
Ball-type valve. Positive 
closing with inlet Pressure. 


Self-sealing stuf 

ing box. Pres- 
sure-sealed dur- 
ing flow, 


. Showing lever 
AIR-OPERATING VALVE one 


parallel pull 
TYPE BA VALVE 


This self-sealing, ball type, air operating valve can be opened or 

closed instantly from almost any position and has a wide field of 

use in industry. They are made with cast iron bodies, integral seat- 

ing surfaces, screwed connections, and in sizes 1/4", 3g” and 14”. 

The type BA valve is fitted with a hand opening lever and a ro- TYPE BAC 
tatable pivot so that the lever can be located in any position and 

opened with either horizontal or vertical pull. Operating pressures Showing 
up to 200 p.s.i. are recommended. The ball type valve offers*many Soper TYPE BAC 
advantages and will not collect dirt or foreign matter, closes with lever raised— # 
the inlet pressure and:always finds a tight seat. The stuffing hox is a 
not accessible to tampering or adjustment and is self-packed by 

the operating pressure when the valve is open, permitting flow. 


Showing lever in position 
for right-angle pull 


Cam-type Indicating lever 
down, Valve closed 


TYPE BAC VALVE 


The Type BA valve can be fitted with 
a cam operated lever (Type BAC) per- 


‘mitting instantaneous valve opening or pee : 
closing by throwing the lever in the de- BALTIMORE 2, MD. CLEVELAND, OHIO 


Ul 
rs " ° Conrad L. Stein & Co. W. M. Witson Adolf F: * 
sired drection. The cam construction pened: &: Bein # Ge —— 
holds the lever in the position thrown BOSTON, MASS. : DETROIT 26, MICH. LOUISVILLE 2, KY. RUTHERFORD, N. J. 
until returned manually to the original WF. _— Lieyd R. Leatherman John Zimmerman Frank D, Riggio Co. 


position. The yoke supporting the lever BRIDGEPORT 3, CONN. = HOUSTON 2, TEX. NEW ORLEANS 13, LA. SAN FRANCISCO 3, CAL. 
can be rotated around the valve bonnet William P. Little Gulf Engineering Co. Gulf Engineering Co., Inc. Frank E. Witte Co. 


YOU CAN BUY. FHS VALVE FROM THESE AGENTS 


LOS ANGELES 15, CAL. ROCHESTER 7, N. Y. 
Walz & Krenzer, inc. 


to any desired location. Enlarged lever CHICAGO 47, ILL. KANSAS CITY 6, MO. NEW YORK 7, N. Y. SEATTLE 4, WASH. 
Mooney Eng. Co. J 


end provides easy visual check on inner Lietz Engineering Co. . N. Feblinger John H. Marvin. Co. 


valve position. PHILADELPHIA 30, PA. _ ST. LOUIS 12, MO. 
Edwin Elliot & Co. Bruce 


PITTSBURGH 22, PA. - SYRACUSE, N. Y. 
6. L. 
Harold G6. Jones Co. PP a 


PORTLAND 4, ORE. 
inahettt. CH. Wilson 


PROVIDENCE 5, R. 1. WILKES-BARRE, PA. 
Paul A. Merriam W. H. Nicholson & Co. 


RICHMOND 1, VA. YOUNGSTOWN 5, OHIO 
- Frank Howell Industrial Sales & Supply Co. 
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represent the AE-Taylor and AE Per- 
fect Spread Stokers in northern Illi- 
nois and Indiana, including the Chi- 
cago metropolitan district. 


Link-Belt Co. of Chicago announces 
the following appointments: A. C. 
Fellinger to the position of sales man- 
ager, power transmission machinery, 
with headquarters at the Company’s 
Ewart plant in Indianapolis. This 
change is made to fill the vacancy 
caused by the utimely death of 
C. Walter Spalding. H. F. R. Weber 
as divisional sales manager, will head 
up the sale and application of Link- 
Belt silent chain drives, with head- 
quarters at the Ewart plant in In- 
dianapolis. G. H. Woody continues 
as sales manager of the ball and roller 
bearing division, with headquarters 





at the Company’s ball and roller 
bearing plant in Indianapolis. 


The C. H. Wheeler Mfg. Co. of 
Philadelphia, announces the appoint- 
ment of T. S. Ryan as the California 
representative of the Company. He 
is located at 215 Rialto Building, Mis- 
sion & New Montgomery Streets, San 
Francisco 5, California. 


J. Warren Roberts has been ap- 
pointed branch manager of the Allis- 
Chalmers office in Chattanooga, Tenn. 
Prior to joining the Allis- Imers 
Atlanta district office in 1941, Mr. 
Roberts was employed by the Nash- 
ville Railway and Light Co., Tennes- 
see Electric Power Co., Allied Engi- 
neers, Inc., and Electric Power Board 
of Chattanooga. 











HAERING 
GLUCOSATES 


and Haering 
PROPORTIONING 
UNITS 
assure correction 
and control of 
CORROSION, 
SCALE, ALGAE 
in Industrial Plants 


WRITE FOR 


“H-O-H 
WATER 
STUDIES” 





D. W. HAERING & CO., Inc. 


GENERAL OFFICES: 


205 West Wacker Drive, Chicago 6, Ill. 





Miss Edith Clarke, first woman to 
receive an electrical engineering de- 
= from Massachusetts Institute of 

echnology and an expert in electric 
power systems, retired July 31 from 
General Electric after 26 years of 
employment with the, company. Miss 
Clarke came to G. E. in 1919 as a 
member of the Turbine Engineering 
Department and in 1921 had a leave 
of absence to go to Turkey as profes- 
sor of physics at the Constantinople 
Woman’s College. She returned to 
Central Station Engineering in 1922 
and since that time has done out- 
standing work in the electrical engi- 
neering field. She is well known for 
her original contributions to sym- 
metrical component and circuit analy- 
sis theory as well as for her out- 
standing contributions to the subject 
of long distance power transmission. 


At a recent meeting of the board 
of directors of The Dampney Com- 
pany of America, Hyde Park, Massa- 
chusetts, John W. Laverack, vice 
president and treasurer was named 
president. He succeeds Clarence J. 
Hunter who becomes chairman of the 
board and technical director for spe- 
cial concentration on research and 
development and extension of the 
work the Company in its field of tech- 
nical coatings for power and mechan- 
ical operation equipment. President 
Laverack is the son of the late Wil- 
liam H. Laverack who was Dampney 
Company’s president for 14 years be- 
fore his death in 1944. 


E. G. Cross has recently been ap- 
pointed supervisor of the production 
planning and control department of 
the Crocker-Wheeler Division, Joshua 
Hendy Iron Works at Ampere, N. J. 
Prior to his association with Crocker- 
Wheeler, Mr. Cross had already 
gained a wide experience in the in- 
dustrial management field. His back- 
ground covers managerial positions 
in methods and procedures, contract- 
ing, accounting, material control, pro- 
duction control and production. 


Formation of a new turbine section 
at the Fitchburg, Mass., plant—known 
as the Fitchburg section, turbine di- 
vision—has been announced by Gen- 
eral Electric Co. L. D. Whitescarver, 
formerly general assistant to the sales 
manager of the Lynn, Mass., section, 
has been named manager of sales of 
the new Fitchburg section. L. 
Newman of the turbine division, 
Schenectady, succeeds Whitescarver 
at Lynn. The Fitchburg section will 
be responsible for the sale of turbine 
products manufactured in that plant. 


Hobart C. Ramsey, executive vice 
president of Worthington Pump and 
Machinery Corp., has in addition, 
been named president of the Ransome 
Machinery ., subsidiary of Worth- 
ington in Dunellen, N. J., where con- 
crete mixers and road pavers are 
made. The appointment became ef- 
fective August 1. Also named vice 
president and general manager of the 
Dunellen plant is J. G. Ten Eyck, who 
has just completed five years active 
service with the U. S. Navy and who 
was formerly president of the indus- 
trial engineering firm of Ten Eyck, 
Inc. Kenneth W. Horsman, formerly 
superintendent of welding and steel 
fabrication at the Worthington Har- 
rison Works, has been transferred to 
Ransome as Works Manager. Newly 
elected directors of the Ransome Co. 
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@ Savings in handling costs and in- 
creased coal storage capacity are 
being realized by Pennsylvania 
Electric Company, by the use of a 
Link-Belt belt conveyor system op- 
erating between mine tipple and 
power house or stock pile. 
Replacing thirty-eight railroad 
cars, two steam locomotives and a 
locomotive crane, the new system re- 
quires only the aid of a bulldozer in 
stocking-out and reclaiming the coal 
from reserve ground storage pile. 
Coal of 6-inch size and under 
(with occasional larger lumps) is 
carried at the rate of 250 tons an 
hour at 450 ft. per minute. The coal 
comes from a company mine 800 ft. 
from the power house. A 24” x 440’ 
centers belt conveyor takes the coal 
to a Bradford type breaker and 
cleaner. Another conveyor 24” x 347’ 
centers takes the crushed coal to 
belt conveyor and tripper extending 
over length of power house coal 
bunker. A 24”x58’ long belt con- 
veyor on an incline, mounted on a 
steel boom, is used for stocking-out 


LINK | 


_» 


ee 





Above: Pennsylvania Electric Co. steam-electric generating station at Seward, 
Pa. Belt conveyor No. 1 is shown, also the inclined steel apron conveyor that 


feeds it. 


Below is a view of reserve coal pile, showing conveyor No. 1 and stocking-out 


conveyor. 


coal on ground. Link-Belt belt con- 
veyor equipment provides a prac- 
tical way to increase handling 
capacity and lower costs. Let us send 
you Folder 2087 on this installation, 
also Folder 1915 on Link-Belt belt 
conveyor idlers. 


PBELT 


COAL AND ASHES HANDLING EQUIPMENT 
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LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, 
Philadelphia 40, Atlanta, Dallas 1, 
Minneapolis 5, San Francisco 24, 

Los Angeles 33, Seattle 4, 

Toronto 8. 
Offices in principal cities. 2950 
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are Ten Eyck and Carl F. Oechsle, 
vice president in charge of sales. 
Henry F. Dever has been elected 
president of the Brown Instrument 
Co., a wholly-owned subsidiary of the 
Minneapolis-Honeywell Regulator Co. 
Mr. Dever, who has been serving as 
vice president in charge of engineer- 
ing for Minneapolis-Honeywell, suc- 
ceeds Charles B. Sweatt as president 
of Brown. The latter, vice president 
and director of Minneapolis-Honey- 
well, was withdrawn from Brown and 
will henceforth devote his entire at- 
tention to supervision of the expanded 
sales activities of the Honeywell or- 
ganization and its subsidiaries. 
James De Kiep has been appointed 
chief engineer in charge of electrical 





and mechanical design and develop- 
ment by Electric Machinery Mfg. Co., 
Minneapolis, Minn. Mr. De Kiep was 
formerly manager of the a-c motor 
engineering department at. Westing- 
house Electric Corp., East Pittsburgh. 

Henry E. MacArthur, has been 
chosen by Westinghouse Electric 
Corp. as manager of the manufactur- 
ing and repair department at Hunt- 
ington, West Virginia. Mr. MacAr- 
thur joined Westinghouse in 1929, he 
worked as tester in the East Pitts- 
burgh Works until 1935, when he was 
transferred to the New York service 


department as a field engineer. He . 


went to the engineering and service 
department in that city as a service 
engineer in 1940, and to the manu- 








WILSON TUBE CLEANERS 


Yes, you can solve almost all tube cleaning problems without resorting 
to expensive or unusual equipment—if you use standard Wilson Tube 


Cleaners! 


A recent survey shows that 80% to 90% of thousands of tube cleaning 
problems presented to Wilson Engineers can be solved easily when the 
right combination of Standard Wilson equipment is used. 

You can choose a motor, cutter head, flexible shaft or other accessory 
from the complete line of Wilson Tube Cleaners, and assemble a cleaner 
that will help you get your tubes cleaner, faster and save you money as. 


well as time. 


A copy of the Wilson Tube Cleaners Check List will show you how to choose 
the right equipment. It contains a handy Tube Cleaner Selection Guide to 
help you pick the right motor, cutter head and accessory for any fouled 
tube condition. In addition there is a list of hints on maintenance and 
operation that will go a long way towards making your job pleasanter 


and your tube cleaners last longer. 


Be prepared for tube cleaning emergencies. 
Send for your free copy of bulletin 75 today. 


THOMAS C. 


WILSON 


inc. 


21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 
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facturing and repair department of 
the Newark Plant in 1942 as mainte- 
nance foreman. From this post he 
goes to his new assignment. 


James L. Ray, widely known steam 
and gas-turbine engineer, will head 
the Joshua Hendy Iron Works’ gas 
and steam-turbine engineering de- 
partment in San Francisco and super- 
vise the considerable enlargement of 
its technical staff. 


Establishment of an export depart- 
ment in its machine division and ap- 
pointment of Ward Dougherty as ex- 
port manager is announced by The 
Osborn Manuafacturing Co., of Clevé- 
land. Mr. Dougherty, a veteran of 25 
years of service with the company, 
was formerly manager of the machine 
division contract department. 


France* Packing Co., Philadelphia, 
announces that E. A. France, sori of 
Adam Warren France, who patented 
France Metallic Packing and founded 


‘the business nearly fifty years ago, 


is now president and general man- 
ager. J. C. Allen is the new tréas- 
urer. Both Mr. France and Mr. Allen 
have been active in the manufacture 
of metallic -packing, for many years. 


Dr. L. B. Arnold, Jr., has joined 
the staff of Arthur D. Little, Inc., 
Cambridge, Mass., industrial research 
organization. Dr. Arnold was_previ- 
ously in the organic chemicals and 
rayon departments of E. I. du Pont 
de Nemours & Co., and more recently 
an assistant director of the chemistry 
division of the Metallurgical Labora- 
tory at Chicago, Il. 


John C. Sykora has been elected 
vice-president and director of sales 
for all divisions of the Portable Prod- 
ucts Corp., Pittsburgh. Mr. Sykora 
will direct activities for the Corpora- 
tion from newly established head- 
quarters in the Woolworth Building, 
New York City. Included in the five 
units of Portable Products Corpora- 
tion are C. J. Tagliabue manufactur- 
ing division, precision instruments, 
Brooklyn; Coldwell Lawnmower and 
Philadelphia Lawnmower manufac- 
turing divisions, Newburgh, New 
York; Paul & Beekman manufactur- 
ing division, precision metal stamp- 
ings, Philadelphia, and Strauss man- 
ufacturing division, safety equipment, 
Pittsburgh. © 


Appointment of Adolph G. Hoch- 
baum as managing director for .ex- 
ports to U. S. S. R. andsgeneral sales 
representative for Central and East- 
ern European countries, has been an- 
nounced by The Baldwin Locomotive 
Works. He had been with Baldwin 
since January 1, 1939, handling vari- 
ous products for Russia. 


Executive changes made recently 
by the Peabody Engineering Corp., 
580 Fifth Avenue, New York, are: 
David P. Graham, assistant to the 
president, was made second vice pres- 
ident and a member of the board of 
directors. Charles B. Hill continues 
as first vice president. Clarence A. 
Snider, formerly secretary-treasurer, 
is now treasurer and H. Victor Craw- 
ford was elected secretary. These 
officers comprise the company’s board 
of directors. 

Harry A. Feldbush, formerly works 
manager of the Holyoke, Mass., plant 
of Worthington Pump and Machinery 
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After installation of American Rolling Ring COAL iS SPLIT 


Crushers, power plant studies show total cost 
of crushing coal, including power, labor and 
depreciation costs, to be, in many cases, less 
than le per ton. 


American Rolling Ring Crushers split coal uniformly to exacting 
specifications in a wide range of sizes. Run of mine coal reduction 
is obtained in any degree of fineness—for stoker or pulverized coal 
firing—without subsequent screening. 


This uniform reduction of coal provides, not only increases in 
normal operating efficiency from 214% to 8%, but also increases 
combustion efficiency by at least 3% through reduction of ashpit 
and excess-air losses incurred in less uniform coal reduction. 


Investigate American Rolling Ring Crushers for modernizing the 
fuel feed system in your boiler-room operation. 


AMERICAN “S” Type 
RING CRUSHER 


aoe ‘Rings ot oe Paes ao” steel 
Rolling 
Ring. Crushers meee ‘The twenty cut- 
ting teeth on the shredder rings revolving 
at terrific centrifugal force split the coal 
instead of crushing it, to prevent clogging 
and minimize unwanted sizes. 

Without the use of shear pins er other 
safety devices, damage from metal contact 
is entirely eliminated by the deflecting ac- 
tion of the free swinging shredder rings. 





A few of the many power plants 
which have one or more Amer- 
iean Rolling Ring Crushers in- 
stalled: 
Alabama Power Company 
Indianapolis Power & Light Com- 
pany 
Central Illinois Light Company 
Commonwealth Edison Company 
John Morrell .& Company 
Pennsylvania Power Company 
Carnegie-Illinois Steel Corporation 
West Virginia Pulp & Paper Com- 
pany , 
~ American Gas & Electric Company 
Shell<Petroleum Corporation 


The informative, luable booklet “Crushing Coal at Less Than Ic Per 





Ton” will be sent you upon request. Write for it now. 


PULVERIZER COMPANY 


1429 MACKLIND AVE. 
ST. LOUIS 10, MO. 


September, 1945—- POWER PLANT ENGINEERING —,Chicago, III 185 








Honan-Crane has had many 
years of experience in the 
engineering and building of 
oil purification equipment. 








TEMPLETON RETURN STEAM TRAPS 


for Pumping, Boiler Feeding, Draining, Heating and Vacuum Lines 
Pumps Water at any temperature or . 


Open float cannot burst or waterlog. 
Valves and Seat Bronze or Stainless 


Sizes 1 in. to 4 in. inlet and outlet. 
Capacity 2500 lbs. to 60,000 lbs. water 
discharge per hr. 


Ask for catalogue and prices 


TEMPLETON BROS., INC. 
Walpole, Mass. 








699 Main St. 











Corp., has been named vice president 
in charge of engineering for the en- 
tire Corporation. His duties cover 
engineering activities of all works and 
domestic subsidiary companies. His 
headquarters will be at the general 
offices in Harrison, N. J. Ralph M. 
Watson, formerly chief engineer of 
the centrifugal engineering division, 
has been appointed assistant to Mr. 
Feldbush. 


Harvie L. Sykes, Jr., an illumina- 
tion engineer for the Jersey Central 
Power and Light Co. since 1940, has 
joined the Middle Atlantic District of 
the Westinghouse Lamp Division as 
district engineer. Mr. Sykes will su- 
pervise lamp engineering contacts 
with industries, utilities and jobbers 
in Eastern Pennsylvania, Southern 
New Jersey, Delaware, Maryland, 
Virginia, West Virginia, Northern 
Kentucky, Northern North Carolina, 
Northern Tennessee and the District 
of Columbia. 


F. J. Van Poppelen of Fairfield, 
Conn., has been appointed vice pres- 
ident of Salem Engineering Co., 
Salem, Ohio. For the past eleven 
years, Mr. Van Poppelen has filled 
various executive positions at the 
Remington Arms Co. of Bridgeport, 
Conn. During the last several years, 
he served as chief engineer of the 
military division for the same Com- 
pany. 

Appointment of Robert V. Lackner 
as field engineer for the Allis-Chal- 
mers Mfg. Co.’s Pittsburgh district 
office was announced recently. Lack- 
ner will render service as field engi- 
neer to the steel and alloy industries 
in the Pittsburgh area. 


Cc. D. Belt and Co., 1530 16th St., 
Denver, Colo., have been appointed 
district sales representatives for 
Allen-Bradley Co., Milwaukee, Wis., 
manufacturers of solenoid motor con- 
trols. The Belt organization will 
cover the state of Colorado, the pan- 
handle of Nebraska, and the southern 
part of Wyoming. 


James D. Sawyer, formerly a su- 
pervisor in the power plant section 
of the Curtiss-Wright Corp.’s research 
laboratory in Buffalo, has been elected 
vice president and chief engineer of 
the Buffalo. Turbine Corp., a new 
company which is engaged in research 
into gas turbines for eventual civilian 
“use, 


Stanley E. Johnson, general sales 
manager of The Cooper - Bessemer 
Corp., has been elected a vice pres- 
ident and member of the board of 
directors and Charles G. Cooper, man- 
ager of the company’s Washington 
office, also elected to membership on 
the board. 





ee 


Bureau of Reclamation 
—Postwar Projects 


BuREAU OF RECLAMATION, Depart- 
ment of Interior, Washington, D. C., 
has scheduled a large number of 
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| Mounting 
or Bagasse Firing where 
casing is cemented into Boiler Wall, 

ng pioneered in forced-draft turbine blowers 
over a third of a century ago. Today Wing Turbine 
lowers are in use in thousands of installations 
in many varied industries. They are simple and 
rugged in construction, quiet and dependable in 
‘operation, Oil-free exhaust can be used for heating, 

process or feed water. ; 


ly by hand valve or 
bustion control. 
_ for motors). 


RIVEN BLOWERS 
YO STAGE) 
INGLE STAGE — 
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The Feature of the RECESSED 
BRASS SEAT in the 


JEFFERSON UNION 


makes it unique 


It is cut from seamless drawn tubing—free from all 
casting defects—sound and uniform always! It can- 
not be dislodged by a pipe end screwed in too far. 


JEFFERSON UNION CO. 
601 West 26th St., New York 1, N. Y. 
Factories at Lexington 73, Mass., and Lockport, N. Y. 














postwar projects in different State: 
to be carried out in the months to 
come, when appropriations are made 
available. Several are on the con- 
struction calendar for early develop- 
ment. The sum total involves many 
millions of dollars. Among the im- 
portant projects are: 


Arizona—Davis dam, earth dam 
and hydroelectric power develop- 
ment, $41,200,000; Gila-Mesa_ unit, 
canals, pumping stations, transmis- 
sion lines, etc., $3,585,000; Bridge 
Canyon, concrete dam and hydro- 
electric power development, $207,- 
432,000; Buttes, concrete dam and 
hydroelectric power station, $7,000,- 
000; Gila-Wellton-Mohawk unit, ca- 
nals, pumping stations, power lines, 
etc., $9,420,000. 


California — All - American Canal, 
canals, pumping stations, transmis- 
sion lines, drains, etc., $31,817,000; 
Central Valley (Friant, Kern, Delta, 
Mendota, etc.) canals and pumping 
plants, power. liines, $54,510,000; 
Kings River, concrete and earth 
dams, and hydroelectric power plant, 
$53,000,000; American River, Folsom 
dam, concrete dam and hydroelectric 
power plant, $26,000,000; Jackson- 
ville, reservoir, concrete dam and 
hydroelectric power station, $13,326,- 
000; New Melones, reservoir, con- 
crete dam, hydroelectric power de- 
velopment, $22,256,000; Iron Canyon, 
canals and pumping plants, $31,000,- 
000; Bullards Bar Reservoir, concrete 
dam and hydroelectric power plant, 
$32,000,000; Table Mountain, con- 
crete dam and hydroelectric power 
development, $55,000,000. 


Colorado — Colorado - Big Thomp- 
son, dams, canals and generating sta- 
tion, $38,939,000; Blue River-South 
Platte, earth and concrete dams, ca- 
nal, hydroelectric power plant, tun- 
nels, etc., $148,000,000; Montrose, 
earth dam and three power plants, 
$3,850,000. 


Idaho — Boise - Anderson Ranch 
Dam, earth dam and hydroelectric 
power plant, $5,154,000; Boyse-Pay- 
ette Division, pumping stations, ca- 
nals and dams, $3,298,000; Palisades, 
earth dam, and hydroelectric power 
plant, etc., $24,000,000; Mountain 
Home, pumping plants, earth dams 
and canals, $90,000,000; Cabinet 
Gorge, concrete dam and hydroelec- 
tric power plant, $12,600,000; Oneida, 
earth and concrete dam, and hydro- 
electric power plant, $15,000,000. 


Montana—Fort Peck, transmission 
lines, $6,200,000; Saco Divide, pump- 
ing stations and canals, $692,000; 
Canyon Ferry, concrete dam and hy- 
droelectric power plant, $11,405,000; 
Ghoneart Bench, pumping stations, 
canals, etc., $4,788,000; and 
Yellowtail Reservoirs, concrete dam, 
canals and hydroelectric power plant, 
$34,014,000; Hungry Horse-Kalispell, 
concrete dam, canals, hydroelectric 
power development, $40,000,000; Mis- 
souri Souris-Montana Division, pump- 
ing stations, canals, etc., $29,030,000. 


Nebraska — Bostwick, earth dam, 
canals, hydroelectric power plant, 
$24,413,000; Well units, five wells, 
pumping stations and canals, $1,147,- 


188 September, 1945— POWER PLANT ENGINEERING — Chicago, Ili. 











fan: ga oe ae 





te 
2%" pitch, in single 





BACK OF EVERY PITCH 


The headwork and control with which an old master baffles 

the opposition is not found in any amateur who pitches a 
game now and then. Back of every pitch are years of study, 
practice and experience. 
Every pitch of Union Chain has a similar background of special- 
ization. Union manufactures a complete line of steel chain, 
sprockets and flexible couplings for power transmission and for 
the mechanical handling of material. By concentrating all of our 
talents on the manufacture of this one line, we have achieved 
a quality of product, on which we invite your opinion. Perhaps 
it will be... “One, Two, Three Strikes and you're out of trouble 
when you turn to Union Chain.” 


The Union Chain and Manufacturing Company, Sandusky, Ohio, U. S. A. 








Catalog A-2 cov 
ers Drive and Con 
veying Chain. B-2 
covers Finished Steel 
Roller Chain. FC-1 cov- 
ers Flexible Couplings 


Ask for your copies 








Union Chains 
for Every Application 


Drive and Conveying 
Chains and Sprockets 
Bridge Chain 
Combination Malleable tron 
and Steel Chain 
HB (hardened bearing) type 


chain 


Finished Steel Roller 
Chains and Sprockets 
All manufacturer's standard 
size ‘ns in. to 2 n. pitch 
Single and Multiple Strands 
Extended Pitch Series in sizes 
Ti gin. to 41n. pitch 
* 
SilentChainand Sprockets 
All sizes ‘sin.to 1 in. pitch 
* 
Flexible Couplings 


Roller chain type 


Silent chain type 








Cuain$ 
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mum of preparation. 


Reduction Gears 
Steam Boilers 





MURRAY IRON WORKS COMPANY 


MURRAY 


TURBINE-GENERATORS 








500 KW — PACKAGE TYPE 


The unit shown was designed to deliver 500 KW alternating 
current on steam at 285 lb Gauge 
grees F. total temperature and 27 inches vacuum. Provided 
with a rigid structural steel baseplate, and with all service 
connections except generator leads above the floor line, the 
machine can be handled as a unit and installed with a mini- 


initial pressure, 700 de- 


While “Package Type” units were furnished for export for 
installation in remote areas not previously supplied with 
power, the design can be utilized for small industrial plants 
for main or standby power supply. 


MURRAY also produces 


Mechanical Drive Turbines—Horizontal and Vertical 


BURLINGTON, IOWA 


BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 











"Boiler Repairs Reduced 75%". 


wert NATIONAL Si PROTECTOR 










NATIONAL BOILER PROTECTOR CO,, 


You, 100s win ana the wational 
Girth Seam Protector saves 
trouble and money by prevent- 
ing leaks and fire-cracking on 
new or old in b 
Sections consist of wedge nut, 
cap screw metal lug and refrac- 
tory covering; are easily at- 
tached. We can make immedi- 
ate deliveries. Send for descrip- 
tive bulletin. 





740 REIBOLD BLDG., DAYTON, OHIO 








Nevada — Upper Truckee, earth 
dam, canals, hydroelectric power sta- 
tion, $5,535,000; Washoe Lake, earth 
dam, tunnels, canals and hydroelec- 
tric power plant, $5,200,000 

New Mexico—San Juan-Chama di- 
version, earth dams, canals and hy- 
droelectric power plants, $15,968,000; 
Cliff Reservoir, concrete dam and 
hydroelectric power developmeni, 
$9,500,000 

North Dakota—Heart River, pump- 
ing plant, canals and drains, $2,900,- 
000. 


Oregon—Debenger Gap, earth dam, 
canals and hydroelectric power de- 
velopment, $13,740,000; Crooked 
River (Ochoco) earth dam, canals 


and pumping station, $,1,680,000; 


Baker, earth dam, canals and pump- 
ing plants, $3,663,000 

South Dakota—Oahe, canals, and 
pumping stations, transmission lines, 
etc., $25,000,000. 


Reconversion Aid 


To FACILITATE QUICK, easy reconver- 
sion inventories of industry’s most 
widely used general purpose equip- 
ment, the Allis-Chalmers Mfg. 
announces that it will soon begin * 
distribute a newly prepared recon- 
version inventory kit, covering cen- 
trifugal pumps, V-belt drives, and 
electric motors. Actual condition of 
this equipment is in many cases un- 
known in this early period of recon- 
version. 

For about four years, throughout 
industry far greater emphasis has 
been placed on setting production 
records than on keeping maintenance 
records. Because much equipment 
has. been worked during wartime 
three and four times as many hours 
a year as in peacetime, calendar age 
may mean nothing. Through neces- 
sity, much equipment has been mis- 
applied, and repair has often de- 
pended on American ingenuity and 
baling wire. 

An extension of Allis-Chalmers’ 
wartime aid-to-maintenance  pro- 
gram, the kit will enable the user to 
determine the exact condition of 
each. piece of existing equipment 
which is scheduled for peacetime pro- 
duction duty. Standards which gen- 
erally apply to all makes of the same 
type of equipment determine which 
units are (1) okay as is, (2) need 
new parts, (3) will shortly require 
replacement, (4) need immediate re- 
placement, (5) need reapplication, 
(6) are obsolete, or (7) may have 
parts of second or third-choice mate- 
rials that were dictated bv wartime 
shortages. 

This kit, which will be distributed 
free, contains a set of three fact 
sheets, one for each type of unit, 
with suggestions for inventory pro- 
cedure, and a set of three check lists 
which summarize the procedures and 
peraut detailed appraisal of each 
unit. 


Union Bag Expansion 
DESIGN AND CONSTRUCTION of a pulp 
washing plant and power facilities 
for Union Bag and Paper Corp., to 
provide for expansion of its Savan- 
nah, Ga., plant from 800 to 1000 tons 
per day, is now under construction 
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FARRIS Safety Valve No. 2175. 
Full nozzle port, high lift, high 
capacity. Steam Separator Bell. 
For pressures to 600 Ibs. at 750° 
F. Sizes 3%” to 6”. Over-size 


at We FARRIS Valve engineers and builders have been hard 
pressed to meet the war requirements of the government, its 
ships, and its war-production plants. But we have likewise ex- 
erted every effort to supply the needs of private industry during. 
this national emergency. And nearly always we have delivered 
the FARRIS Safety or Relief Valve required ... when and where 
it was needed: 





Oh, yes — priority perplexities, material scarcities, and delivery 
delays have had us groggy, too! But we have held on to our 
perspective and vision, and they have enabled us to “deliver 
the goods.”” So when you need a safety or relief valve .. . 


ask for a FARRIS! 


When you specify a FARRIS Safety or Relief Valve you'll get 
GOOD DELIVERY — and a lot more! 





FARRIS Vapor or Liquid Service Valve No. You'll get a dependable valve, with every finished surface precision 
1775. For pressures up to 600 Ibs. Sizes machined . . . for precision operation in the protection of. your equipment. 
%,” to 6”. Enclosed spring, high lift, full 
port capacity. Available with pressure-tight 
cap; test lever; pop action. 


You'll get “precision alignment’’ of spring, stem, disc, guide, and seat... 
for reliable, trouble-free performance. 


nF Your FARRIS valve will have fewer parts . .. for reduced risk of failure. 


And it will have sturdy construction, with materials of superior strength 
and durability . . . for grueling service and long life. 

















Among the corfiplete lines of FARRIS 
Safety and Relief Valves there must be 
the very valve you need — or we'll cus- 
tom build one to meet your particular re- 
quirements! Why not write today for our 
Bulletin? 





380 COMMERCIAL AVE. PALISADES PARK, N. J. 
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Chalk Talk No.3 


ON POSTWAR STEAM TRAP ECONOMY 


SUPERSILVERT 
S\MPLIFIED PIP\ 


VE 
WILL 
Par ee 79) d Ola 
pont, rest 


YOU PAY FOR 


Old style steam piping required 
the purchase of 7 or more fittings 
. . . With this multiplicity of 
fittings is the cost of connecting 
them up. Not only are you re- 
. quired to purchase and install 
them but also each time a trap is 
inspected it has to be taken from 
the line and the installation cost 
is duplicated ... Now, multiply 
these costs by the number of 
traps piped in the old style. 


2 the /Mste 





OP ORIGINATED 
NG \N ALL SIZ 


Compare these’ costs with that 
of Super-Silvertop Steam Traps 
requiring only one fitting that 
can be inspected without re- 
moval from the line. For true 
steam trap economy, use Super- 
Silvertops. Write for the book, 
“How to Choose a Steam Trap,” 
giving complete details. 


THE V. D. ANDERSON CO. 
1939 W. 96th St. - Cleveland 2, Ohio 


ey iiiaciy: 


STEAM TRAPS 








Distributors everywhere 





Cuts your gasket 
costs in half 


The most remark- 
able tool ever in- 
vented. 


Write for Booklet 


THE ALLPAX GASKET CUTTER 


Manufactured by 
THE ALLPAX COMPANY, INC. 


Mamaroneck, N. Y. 











by The Rust Engineering Co., Pitts- 
burgh, Pa. 

The work, estimated to cost in 
excess of $2,000,000, includes erec- 
tion of brick and steel pulp washing 
building with maehinery and equip- 
ment, boiler house incorporating a 
200,000 lb per hour steam boiler, 
coal bunkers and handling system; 
complete water treating plant; river 
water intake and pump house; new 
7500 kw turbo generator; and aux- 
iliary equipment. 

The new boiler will be the ninth, 
and largest, fuel fired power boiler 
at the works. Water treating equip- 
ment and boiler feed pumps are in- 
corporated besides coal handling fa- 
cilities in the boiler house. One 
existing boiler is being converted to 
burning bark. 

The water treating plant will treat 
all water for both power and recov- 
ery boilers. A new substation and 
pump room have also been provided. 
The river water: intake and pump 
house will be constructed to provide 
circulating water to a condenser for 
the new 7500 kw turbine which will 
be installed to replace an old unit. 


Dr. Sanford A. 


Moss Honored 


Dr. SANForD A. Moss, consulting 
engineer with the General Electric 
Co.’s Lynn, Mass., River Works, and 
pioneer in aircraft superchargers and 


. the famous turbosuperchargers which 


are largely responsible for the in- 
creased range, speed, and altitude of 
modern aircraft, has been awarded 
the Holley Medal for 1945 by the 
American Society of Mechanical En- 
gineers. 

The citation accompanying the 
award to Dr. Moss praised his “Many 
contributions over a long period of 
years to the development of cen- 
trifugal compressors, particularly as 
related to the highly successful ap- 
plication of turbo-superchargers to 
internal combustion engines in the 
field of aeronautics.” 

Since 1938 Dr. Moss has carried 
on his vital work in giving America’s 
air power even greater power, and 
has earned many honors from engi- 
neering, military, and aeronautical 
groups for his great contributions to 
progress ih the air. In 1942, on Dr. 
Moss’ 70th birthday, General of the 
Army, then Lieut. Gen. H. H. Arnold, 
commander of the Army Air Forces, 
said in a telegram’ to Dr. Moss, “Per- 
sonally and in behalf of the Army 
Air Forces, I send you sincere greet- 
ings upon your 70th birthday. Your 
contribution of the airplane super- 
charger and turbosupercharger is 
outstanding in the science of aero- 
nautics.” 

Dr. Moss will be presented with 
the Holley Medal during ‘the annual 
meeting of the American Society of 
Mechanical Engineers sometime in 
the latter part of November. 


Power and Post- 
war Jobs 


INDUSTRIAL POWER Sales provide one 
of the keys to more jobs and a higher 
level of community prosperity after 
the war, it is declared in a survey 
of industrial power markets of the 
country by the Commercial Planning 
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HENDY 
Dual-Seal Glands 
Improve 


STEAM SEALING 


= 
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Technical details of this 
HENDY TURBINE FEATURE 


Carbon seals at each end of the rotor shaft are held in 
contact with the grooved walls by coiled garter 
springs. The outer surface of each of the carbon rings 
is tapered in such a way that the spring, in retaining 
the ring, also forces it against one sidewall of the 
groove. The ring is thus positioned and supported; 
it cannot “ride’”’ the shaft. 

At the same time, the spring holds together the three 
segments of the carbon ring, maintaining a close 
clearance between shaft and ring. Sealing is thus 
accomplished at both the shaft and the sidewall, 
greatly increasing the sealing surface of each ring. 

The housings for the carbon rings are split on the 
center line of the shaft; and may be removed without 
disturbing other parts of the turbine cylinder. This 
simplifies inspection or servicing of the glands. 


Shown at right is the 
model HG-26 Hendy 
300-kw turbo-genera- 
tor. Large numbers of 
this type are being 
supplied for service on 
Navy and Maritime 
Commission vessels. 


WASHINGTON * BUFFALO 
CHICAGO + CINCINNATI 


TURBO-GENERATORS “* REDUCTION GEARS 


K\ My 
\\4 


\Y 


Hendy turbine shafts are fitted with carbon gland rings 
that provide positive side sealing as well as shaft sealing. 
This construction reduces the number of rings re- 
quired and prevents excessive leakage. In addition, 
this dual-sealing feature minimizes shaft drag, which 
can cause both shaft heating and excessive ring wear. 

Refinement of design is characteristic of Hendy 
turbo-generators. Other advancements include a sim- 
plified governing system that results in accurate speed 
regulation ... a new type of labyrinth seal between 
rotor disks that reduces interstage steam leakage... 
placement of oil filters, coolers, strainers, and other 
accessories that simplifies external piping. Details of 
these features are available upon your request. 

Hendy turbo-generators are available for marine 
and industrial applications—direct drive or reduction 
gear, depending upon requirements—in sizes from 
250 kw up. You are invited to submit your power- 
plant problems to Hendy engineers—phone or write 
your nearest Hendy office. 


JOSHUA HENDY non WORKS 


ESTABLISHED 1856 
SUNNYVALE, CcALTFORWNIA 


CLEVELAND + NEW YORK 
LOS ANGELES + DETROIT 
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Powerful - Past 


ORT 


ube Cleaners 


Or small tubes | 


For cleaning light scale from very small 


tubes, the fully self-contained Roto 
Junior Tube Cleaner offers advantages 
possessed by no other type. It is built 
with watch-like precision on the same 
time-tested principles as our large 
cleaners. The unusual power for its 
size is due to the positive contact be- 
tween the solid blade and Rotocentric 
bore cylinder, which provides an un- 
divided air stream and freedom from 
leakage. Roto heads and brushes have 
quickly-replaceable, inexpensive wearing 
parts which reduce greatly the cost of 
operation. 


ROTO Division of 
Elliott Company 


145 Sussex Ave. Newark 1, N. J. 


A shaft and solid 
blade are the only 
moving parts in the 


Construction 


Roto motor. 





How. 273 Fiold Calla Help Us Help You... 


[-) URiNe the last three years 


POWER PLANT ENGINEER- 





ING’S field staff has been ringing a 
lot of power plant doorbells, crawling 
under steam pipes, gathering first- 
hand reports from readers about 
their varied problems of operation 
and maintenance . . . The purpose of 
these continuing on-the-job chats— 
which total 273 to date—is to make 
sure that our magazine is geared to 
the practical needs of our readers. 
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Committee of the Edison Electric 
Institute, released recently. The sur- 
vey, covering the major industri: 
power markets, is the work of power 
company executives representirg 
nearly every section of the country. 

“Full recognition,” the repoit 
states, “is given to the need for a 
high level of industrial activity if 
we are to maintain employment, pur- 
chasing power, and avoid a lasting 
depression which will seriously affect 
the residential and commercial con- 
sumption of electricity.” 

Emphasizing that the electric in- 
dustry has never recognized a limit 
to its growth, the report. sees post- 
war gains ahead as the result of new 
inventions, new applications of. elec- 
tricity and improved methods of pro- 
ducing goods in greater quantity at 
lower cost even though competition 
from other sources of energy may 
be severe in.certain fields of applica- 
tion. It takes up in detail the pros- 
pects:for the use of power in such 
industries as steel, chemicals, foods 
and mining. 


Industrial Informa- 
tion Service 


A SERVICE DESIGNED to supply indus- 
try and business with quick refer- 
ences to sourecs of information on 
any business subject covered by lead- 
ing industrial, trade and business 
publications has been announced by 
The Industex Co., 228 N. LaSalle 
Street, Chicago. 

The service comprises summaries 
of publication articles printed on 
card index forms, indexed by subject 
matter and filed so that all informa- 
tion on a specific subject is quickly 
located in one place in the Industex 
file. Index forms carry 200-word di- 
gests of each publication article. 
This service, will make available 
publication information when needed, 
even though published months or 
years earlier. Industex is supplied 
on a subscription basis, and forms 
are issued monthly on current pub- 
lications for addition to a subscrib- 
er’s file. 

Articles appearing in PowER PLANT 
ENGINEERING are covered in the In- 
dustex service. 


Drexel Institute Elects 
James Creese President 


A. J. DREXEL PauL, Chairman of 
the Board of Trustees of Drexel In- 
stitute of Technology, has announced 
that James Creese, vice president of 
Stevens Institute of Technology since 
1928, has been elected president of 
Drexel Institute, and will assume his 
new post on Otcober 1. 

Since the resignation of President 
George Peters Rea about a year ago, 
Robert C. Disque, Dean of Engineer- 
ing, has been acting president. 

Drexel Institute, founded in 1891, is 
comprised of Schools of Engineering, 
Business Administration, Library 
Science and Home Economics, which 
are degree-granting colleges serving 
about 2700 day students. Its evening 
classes, constituting a technical in- 
stitute with a special faculty from in- 
dustry, attract approximately 3000 
students, 

Before going to Stevens Institute 
Mr. Creese was associated for several 
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PROTECT STEEL and IMPROVE DRAFT 
with LUMNITE STACK LININGS 
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Corrosion-resistant linings 
insure long life for steel stacks. 
Insulation prevents oxidation, 
keeps gas temperature up and 
boosts the draft. LUMNITE 
linings are refractory, insulat- 
ing and resistant to corrosion. 

Stop oxidation, prevent the 
corrosive action of sulphurous 
flue gases, insulate the steel 
from high temperatures, and 
you have forestalled the ene- 
mies that destroy steel stacks. 
The jointless LUMNITE lin- 
ings are in close contact with 
the steel. They allow no 
“breathing”; aggressive con- 
densate cannot reach the shell 
of the stack. 


A LUMNITE lining only 2! 
inches to 3 inches thick gives 
full protection, while it allows 
maximum effective draft area. 
The efficiency of an old stack is 
increased; a new stack may be 
designed for greatest economy 
of steel. 

In new stacks or old, it’s 
easy to install these LUMNITE 
linings. Reinforcing mesh is 
attached to steel angles or 
other projections welded to the 
steel shell... the mixture of 
LUMNITE and insulating, 
corrosion-resistant aggregate is 
applied over the reinforcing 
mesh ... then, 24 hours later, 
the lining is ready for service. 








7 Ways to Use LUMNITE in Power Plants 


1. Ash Pit and Cinder Catcher Linings. 
2. Coal Bunker Linings. 
3. Flue and Duct Linings 


4. Steel Stack Linings. 
5. Mortar for Brick Chimneys and Linings. 


6. Castable Refractories. 
7. Overnight Structural Concrete 








For information on stack linings and other usesof LUMNITE 


in the power plant, write: 


THE ATLAS LUMNITE CEMENT COMPANY 
(United States Steel Corporation Subsidiary) 


135 East 42nd Street, 


New York 17, New York 
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Competitive 
Production. -- 


you'll want power controls 
that help you 
achieve efficiency, 
give you consistent 
performance and keep, 
maintenance low. . . 


Ask your consulting engineer or 
write us for help in planning 
for your new control equipment. 


| POWER PLANT 
EQUIPMENT 





THE SWARTWOUT COMPANY e¢ 18511 Euclid Ave. Cleveland 12, Ohio 





VIKING ENGINE ALARM SYSTEMS 


GUARD AGAINST ENGINE BREAKDOWN 


from: 
], EXCESSIVE TEMPERATURE OF 
CIRCULATING-WATER SYSTEM 
2. INSUFFICIENT PRESSURE IN 
LUBRICATING-OIL SYSTEM 
WRITE FOR 
DATA SHEETS 





M-3 and M-3B 





Every diesel and gas engine should 
be properly protected with a Viking 
alarm system. Viking is a com- 
plete system, no exiras to buy. 
When water temperature becomes 
too high or oil-pressure too low, 
howler sounds to warn operator of 
danger. Type M-3B provides visual 
indication of source of trouble, also 
Heavy-duty construction, factory- 
set for your own requirements. 


VIKING INSTRUMENTS, INC. 
403 Fairfield Ave. Stamford, Conn. 














years with the American Scandina- 
vian Foundation. He is Chairman 0! 
the Executive Board of the American 
Association for Adult Education and 
has made a number of surveys of 
the extra-mural responsibilities o/ 
colleges and universities, and ap- 
praisals of educational projects in 
engineering. 

Mr. Creese was born at Leetsdale, 
Pa., June 19, 1896, chiefly of Scotch- 
Irish ancestry. He attended the pub- 
lic schools and the Allegheny High 
School in Pittsburgh, and entered 
Princeton University in 1914 where 
he attained the degree of Bachelor 
of Letters in 1918 and Master of Arts 
in 1921. The honorary degree of 
Doctor of Laws was conferred on him 
in 1944 by Colby College. 

From 1919 to 1928 Mr. Creese was 
with the American Scandinavian 
Foundation, and was knighted by the 
King of Sweden (Order of Vasa) in 
1928. He was elected a Life Trustee 
of the Foundation in 1928 when he 
resigned to become vice president of 
Stevens Institute. 


Hermann Starts Con- 


sultation Service 


C. C. HERMANN, ‘Detroit, Mich., an- 
nounces that he will shortly enter 
the field of consulting mechanical 
engineering specializing on foundry 
design and dust control. 

Mr. Hermann has had over 25 
years engineering experience in foun- 
dry design, sand handling, mechani- 
cal handling of product, casting 
shakeout, casting cooling, and dust 
collecting in such plants as Deere & 
Co., Moline, Ill., John Deere Tractor 
Co., Waterloo, Iowa, and in an ad- 
visory capacity for some of the larg- 
est plants in the United States. Dur- 
ing the past several years he co- 
operated with U. S. Ordnance Engi- 
. neers in the development of dust col- 
lecting systems for safely handling 
TNT dust in U. S. Ordnance plants 
throughout the United States. 

He is a member of the American 
Society of Mechanical Engineers, 
American Foundrymen’s Association 
and a licensed Mechanical Engineer 
in Iowa and Michigan with reciproc- 
ity privileges in most other states. 


School of Business and Civic #d- 
ministration, 17 Lexington Ave., New 
York 10, N. Y., has announced the 
publication of the 1945 edition of “A 
Survey and Directory of Marketing 
Research Agencies in the United 
States.” This new revised edition 
contains the names and addresses of 
marketing research agencies in New 
York, Chicago and 12 other cities 
with a population of over 500,000. 
In addition, it also includes such per- 
tinent information as the special 
services which each is prepared to 
offer (such as general research or 
research dealing with specific indus- 
tries), the date of organization, 
names of principal officers, and the 
number of office employees and field 
staff. 

This book will be of definite value 
to’ manufacturers, advertising agen- 
cies, public utilities, libraries, and, 
in general, to anyone who is inter- 
ested in marketing research and its 
possibilities. Its price is three dollars 
per copy. 
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Fairbanks-Morse complete pump- 
i ing units offer you much more 
Y than sustained high efficiency. 


‘ There are in addition these three 
; vitally important advantages: 
g 
: 1. Combined Responsibility. De- . 
. signed and built in one fac- ee Ee le-tows. ote 
: tory, pump and driver (motor ——— case centrifugal. 
. or engine) are perfectly 
4 matched and covered bya 
ts single guarantee. 
4 2. Seccecshul UNIT Perfermance. You can get these major advantages from Fair- 
mn . 
ar Tested in one plant under ex- — banks-Morse... because Fairbanks-Morse designs 

Pert engineering supervision, = —~_ and builds all components of an outstanding line 
d- pumps and drivers assure a PF | , sts. T lifted 
. superior result to the buyer. of complete pumping units. lo see a qualified en- 
A e 2 = a e. 

: write Fairbanks 

ig eee Cue ScurceNo. wineer about any pumping job, write Fai . 
mn questions about who is to Morse & Co., Fairbanks-Morse Bldg., Chicago 5, Ill. 
sd make any required repairs or 
0. adjustments. BUY VICTORY BONDS 
al 
to 





:|Fairbanks-Morse sc: 


Diesel Locomotives + Diesel Engines - Generators « Motors » Pumps » Scales 
Magnetos - Stokers - Railroad Motor Cars and Standpipes » Farm Equipment 






‘ 
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Increase 
Boiler Ratings 
at a Savings 









with MARION MASTER GRATES 


e With efficient grates, coal waste is eliminated, boiler efficiency in- 
creased. MARION MASTER GRATES show immediate savings in fuel 
costs and send boiler ratings up. Clean fires assured with all grades of 


coal. Experienced workmanship and superior materials give strength 
and durability to MARION MASTER GRATES. 


FEATURES 


© Long Life of Bars Due 
to Depth of Center Rib— 


NO WARPED BARS! the Bars! 


HERE IS TRUE GRATE ECONOMY! WRITE FOR BULLETIN G-45. 


© Permanent Pins—Steel 
Trunnion Pins Cast Into 


© Easy Operation—Small- 
er Bearing Surface of Pins 
Allows Easy Rocking. 








CLASSIFIED ADVERTISING 





HELP WANTED 








POWER 
ENGINEERS 


Mechanical Engineers or Elec- 
trical Engineers, with aptitude 
and experience in heat balance 
thinking for work devoted to 
plant improvements, results en- 
gineering and effecting economy 
in the generation and consump- 
tion of steam, electricity, com- 
pressed air, water and refrigera- 
tion. Several openings for quali- 
fied men at different locations 
in the United States. 

Give full experience, education, 
age, present salary and salary 
expected. Enclose snapshot. 


Post-war opportunity. 
Applicants must be able to ob- 
tain Statement of Availability. 


E. 1. du Pont de Nemours & Co., Inc. 
Personnel Division 


Grates to Suit All Conditions. 













MARION MACHINE, FOUNDRY & SUPPLY CO. 
Marion, Indiana, U.S. A. 





Wilmington 98, Delaware 











Increase 
YOUR PRODUCTION 


with the 


STOUT NO NENT 
Boiler Return System 





—for Cookers, Heaters, Driers, etc. 


It operates continuously returning con- 
densate, ALL OF IT, fast as formed 
and at the same pressure and tempera- 
ture at which it leaves the steam 
heated units. Air and non-condensibles 
are then automatically removed and 
the condensate, in the form of distilled 
water, returned direct to boiler. There 
are no traps or orifices in the system. 


High temperature direct return saves 
fuel. Often 25% or more. (This 
would offset the 20% cut expected in 
soft coal deliveries to industry as an- 
nounced July 14th by Secretary Ickes.) 


DAVID STOUT & SONS © 6N. Michigan Ave. * CHICAGO 2, ILL. 


Heat Reclaimers @ 


Steam Condensers @ 








Spiro Water Heaters © 


Write for bulletin showing hookup of Stout NO- 
VENT System and giving operating details. Made 
in capacities 100 to 800 bhp, pressures to 200 Ib. 
Distributors will be interested in selling franchise. 


Improved circulation the Stout NO- 
VENT way uniformly increases the 
temperature in steam heated units and 
increases production. Reducing boiler 
load and returning distilled water pro- 
longs boiler life. 

If you operate steam heated cookers, 
heaters, driers, ironers, clothing presses, 
drying ovens, oil tanks, water tanks, 
pickling tanks or have other uses for 
so-called “process steam” investigate 
the Stout NO-VENT Boiler Return 
System. It can boost your production. 
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Gas Fired Boilers 








DRAFTSMEN 


ELECTRICAL AND MECHANICAL. 
Electrical needed with diagram experi- 
ence; Mechanical needed with detail 
and layout experience on machinery. 
Work in Pittsburgh area. Write West- 
inghouse Electric Corporation, Indus- 
trial Relations, 4N17. Give full details 
of experience, education, age, present 
salary, and salary expected. 











DESIGNERS, draftsmen, piping and, equip- 
ment post-war steam-electric plants. Chi- 
cago location. Laramore and Douglass, Inc., 
327 S. LaSalle St., Chicago 4, Ill. 





WANTED: Electrical Engineering grad- 
uate for permanent position as Chief Elec- 
trician’s asistant in large public utility 
generating station located in the East. Ad- 
dress Box 1489, Power Plant Engineering, 
53 W. Jackson Blvd., Chicago 4, Ill. 





SALES-MINDED ENGINEER who can 
qualify by reciprocity or test, or who is 
registered in State of Oregon, to act as 
Sales Technician for firm selling Sewage 
Pumps and Pumps for Pulp and Paper 
Mills. Old etablished company distributing 
fine line of equipment. Opportunity to de- 
velop this division of the Pump Depart- 
ment and later head as sales manager. 
Knowledge of Pulp and Paper Industry 
desirable but not essential. Give age, edu- 
cation, experience, engineering record. En- 
close picture. R. M. WADE & CO., 106 S.E. 
Hawthorne Blvd., Portland 14, Oregon. 
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Unibestos, the sectional insulation, 
will not dent, shatter, sag or gap 
as the result of vibration, expo- 
sure to moisture or hard knocks. 
This greater structural strength is 
a result of Unibestos’ resilient, tough 
fibrous construction. 


Unibestos is available in half-section 
form up to 30” pipe diameter and 
in quarter sections from 32” to 60”, 
in thicknesses from %4” to 5”. Single 
layer construction is available for 
service up to 1200°. 


UNION ASBESTOS 






MEANS PROGRESS IN INSULATION 





AND RUBBER CO. 





PLANTS: 1821 S. 54th Ave., CICERO, ILL. © PATERSON, W. J. © BLUE ISLAND, ILL. 
OFFICES: CHICAGO © CICERO, ILL. © NEW YORK © SAN FRANCISCO © PATERSON, N. J 
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Demonstrating 
BRICKSEAL 


REFRACTORY COATING 

















S- 


If your plant operates two or more 

reciprocating pumps— Boiler Feed, 
Vacuum, Condenser, General Service—the chances are that 
you can save up to 15% in steam and cut maintenance cost 
at the same time by using COMBINATION Pump Valves. HEATE . 
They lift straight, close quickly, prevent racing and ham- TO 2250 
mering, eliminate many pump repair bills. Ask for descrip- 
tive: Saietin. Brickseal provides a crackproof, 
They Match the Fine Performance of Combination Silent Check Valves. peigge Hagen: 4 soe 


in the furnace were bonded and 
painted with Brickseal and heated 


COMBINATION PUMP VALVE CO. ioc ler 
846 WIOTA STREET, PHILADELPHIA, PA. — sap aaaseth caijecxs eipealile 


and contraction. 

Brickseal is semi-plastic when 
hot, yet hard and tough when 
cold, Brickseal is made in grades 


suitable to heats ranging from 
1400° to more than 3000°. It will 
make any furnace last longer by 
giving new life to your refrac- 
; tories. Write or call local dealer 


e for a demonstration. 
Makes "Fast Action" , 
DOUSED IN 


FOR 


Every Power and 
Process Purpose 





Write for 
Catalog 
444 
or See 
Sweet's 


* a es 
Featuring exclusive designs, Nicholson performance-proved traps as- : 
sure enormous discharging capacity and faster, positive action. For all 
pressures. Descriptive of the complete Nicholson line, our Trap Catalog 


444 is a standard reference on drainage problems, whose helpfulness REFRACTORY COMPANY 
will earn it a permanent place in your files. 
5800 S. Hoover St., Los Angeles, Cal. 


W. H. NICHOLSON & co. WILKES BARRE. a 1029 Clinton St., Hoboken, N. J. 
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Spiral-Bevel Speed Reducers 


These units provide a dependable means of transmitting power 
at right angles, either horizontally or vertically. They’re made 
in single, double and triple reductions with standard ratios 
ranging from 1.5 to 1 up to 238 to 1. The single reduction 
units employ only spiral bevel gears, while in the double and 
triple reduction types helical gears are used for the second 
and third reductions. 

An outstanding advantage of Philadelphia Spiral Bevel Re- 
ducers is the high efficiency rating, for example, the single 
reduction unit is approximately 98% efficient. That means all 
but 2% of the input power is transmitted to the low speed shafts 
... thus often smaller frame size motors can be used with spiral 
bevel units than with other comparable types of reducers. 

Our Bulletin 200 gives further details ...a copy will be gladly 
sent in reply to a request on your business letterhead. 


‘GEAR WORK 





in the blue panel above is shown a Size 3515 Type BLT 
Double Reduction Spiral Bevel Helical unit. The lower 
illustration is a sectional view of a Triple Horizontal 
Unit, Size 3600 Type BLT. 


Philadelphia Spiral Bevel units are perform- 
ing satisfactorily in many types of service. 
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Rempe_ engineering 
service starts with 
the design and se- 
lection of materials 
best suited to the 
particular job and 
follows through all 
manufacturing op- 
erations to final 
thorough testing. 


Send for estimates. 
For best results on 
your coil and bend 
jobs call on us for 
engineering assist- 


This giant Rempe heating coil 
consists of seven different cir- 
cults—more than 11 tons of 
Grade A-106 seamless steel 
tubing. 


PORTABLE 
ELECTRIC BLOWER 


DUST DANGER 


BLOWS ciean, dry air, at 295 m. p. h. 
Cleans out motors, generators and hard- 
to-get-at-p:aces— removing dust, dirt, 
tint and chips. Costs less than 3c. an 
hour to operate. Reduces damage to 
motors and bearings —lessens fire and 


nealth hazards. : 
1 H. P. Universal G. E. motor. Weight, 14 


aie hg bs. Portab.e to any place in plané. Piugs in 
at convenient outlets. Adaptable as Sprayer 
tor spraying paint and insecticide. Converti- 
b.e into powertul industrial Vacuum Cleaner— 
tor c.eaning fioors, walls, ceilings, etc. 


REMPE COMPANY 5 Cpe fig 
344 No. Sacramento Blvd., Chicago 12, III. Cai ORNADO 


Pn... el 

















BOILER FEED WATER 
TEST UNITS 


The LaMotte Research Department has 
developed a reliable series of chemical 
tests for boiler feed water control of 
the following constituents: 


Phosphates Dissolved Oxygen 
Chlorides Sulfates 

Total Alkalinity Hardness 

pH (Hydrogen-lon Concentration) 

For positive control of efficient water 
treatment, there is a LaMotte Unit for 
each constituent (Phosphate Compara- 
tor, illustrated and described below). 
Each unit is simple to operate and in- 
expensive to install. Write for illus- 
trated booklet describing this equipment. 


LaMotte 
Phosphate Comparator 


need help on Ash Removal? 


e Get the help you need by installing the fully pneumatic 
Beaumont “Vac-Veyor” ash handling system. Conveys ashes, 
clinkers, soot from pits, chambers and stack to storage silo with 
_ minimum of power and labor. No dust. No “‘wetting’”’ of materials. ‘ 
Continuous operation. Installation as simple as running a pipe | Por cobteth 66 iiesenlinta tunideamak of 
line. Low first cost. Low operating cost. Minimum poner ge ti eo as gn ay Bc 

critical materials required. For details—write: 


Comparator covers. phosphate concen- 
BEAUMONT BIRCH COMPANY 


1503 RACE STREET PHILADELPHIA 2, PA. 
DESIGNERS + MANUFACTURERS + FRECTORS OF COAL AND ASH HANDLING SYSTEMS 


Price $15.00 f.o.b. Towson. 


LaMOTTE CHEMICAL 
PRODUCTS CO. 
_ Dept. P.P.E., Towson 4, Baltimore, Md. 
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TUBES 
that are 


worth 
MILLIONS 


stake in every foot of B&W boiler tubing 
is the 64-year reputation for dependable per- 
formance earned by millions of dollars worth of 
B&W industrial, central station and marine 
boilers. 

No one could be more directly concerned with 
a boiler's performance than the boiler maker— 
and a boiler is no better than its tubes. No one, 
therefore, has a stronger incentive than B&W 
to produce the best possible boiler tubes . . . be- 
cause no other tube manufacturer is an integral 


part of an organization that also builds boilers. 
Every time you buy B&W tubes for any steam 
generating or heat transfer equipment, you get the 
same high quality, safety, dimensional accuracy 
and easy workability insisted upon in B&W tubes 
for all new B&W-built boilers. Besides, you get 
tubes matched to your specific service conditions 
without prejudice toward any type or materials 
because B&W makes BOTH SEAMLESS and 
WELDED TUBES—all to one high standard—for 
every power plant requirement. 


‘Baw TUBES 


SEAMLESS C ge of carbon ys and stu 
2 1m to B89, in O.D 

cia. Resistance Ided Curbon grade 
Sizes , nto 4in. O00 


THE BABCOCK & WILCOX TUBE COMPANY 


Seamless Tube Divist on Welded Tube Liv 
.f BEAVER FALLS, PA ALLIANCE OH ° 


TA1335 


eel 
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an operating engineer 

\ packing house says— 

vities in our city water 

consequent scaling of heater 

titbes are causing us to use much 

“exhaust steam for heating our 

water,” 

SOURCE — Survey conducted by 

well-known power publication. 





througis 
headache 


CORPORATION 


6224 West 66th Place, Chicago 38, Ill. 
Canadian inquiries should be addressed to 
Aluminate Chemicals, Ltd.,555 G astern Ave., Goronto, Ont, 


tories 

in Nalco a 

in ‘ 
Photo ~ 


if NOE, 


THE SYSTEM OF SCIENTIFIC WATER TREATMENT a <5. sei : Dayton, Ohio 
FOR ALL INDUSTRY ; 


Neico Representative 
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BOILER PLANT 


Spreader Stoker—Detroit Stoker Co., 
32-pg. Catalog No. 840 discusses the 
RotoStoker, in power dumping, hand dump- 
ing and stationary te styles, for power 
a, application under 100,000 lb. of steam 
per hr 
2 Multi-Fuel Burner—Variations in fuel 
availability are easily met with the B 
& W multi-fuel beg burner for pulver- 
izer coal. oil and gas. Bulletin G-20A de- 
scribes the burner in detail, shows how any 
of these fueis may be used singly or in 
any ee combination. Babcock & Wil- 
cox Co. 
3 Coal Reference Bulletin—Information 
on how low fusion Fairmont coal can 
pe burned economically in any equipment 
designed for its use and why it will be 
available for many years to come is given 
in Coal Reference Bulletin recently issued 
by Fairmont Coal Bureau. 
4 Compact Steel Heating Boilers—Tech- 
nical data on modern steel heating 
compact boilers is presented in a new bul- 
letin just issued by Titusville Iron Works 
Co. Containing informative diagrams and a 
wealth of engineering data for both the hand 
and mechanical fired boilers, the bulletin 
presents a complete story on the latest devel- 
opments in compact, low pressure boilers. 
5 Coal Crusher and Sampler — Ilus- 
trated booklet tells about Sturtevant 
automatic coal crusher and sampler. En- 
ables you to sample one ton in one hour; 
ge ong and easily adjusted. Sturtevant 
Mill Co. 
6 Coal Slicer Hoist—Bulletin describes 
a two-drum electro-hydraulic, fric- 
tion-clutch worm-geared hoist for operating 
a coal slicer. It permits fast, clean unload- 
ing of coal cars; eliminates need for men 
to operate crowbars or torches. Silent Hoist 
& Crane Co. 


ELECTRICAL 


7 Switchgear for Low Voltage Circuits 
—Deta: + ew information on metal-en- 
closed dead front switchgear for low volt- 
age distribution circuits is contained in a 
well illustrated, fully descriptive, 4-pg. bul- 
letin issued By the Allis-Chalmers Mfg. Co. 
Pantograph drawout construction of oreaker 
elements is featured. Permitting easy in- 
spection, removal, and replacement of each 
air circuit breaker without disconnecting 
any other circuit, this construction sup- 
ports each breaker on a framework which 
in turn is mounted on a simple panto- 
graph. 
g Cartoon Booklet on Electronics—The 
Electronic Corporation of America has 
announced a 36-pg. klet, The Amazing 
Electron, for distribution to engineers, con- 
sumer organizations, farm groups, and la- 
bor unions, and the general public. Mlus- 
trated in cartoon technique, and simply 
written, the booklet is intended to bring 
within the grasp of everyone the basic facts 
about electronics. Also describes many ap- 
plications. 
9 Data on Distribution Transformers— 
New booklet provides performance 
data, methods of calculating efficiency and 
impedance for oil ersed transformers. 
A valuable reference ae for electrical 
men. Westinghouse El] 
10 —. Device for Pimeveccent Lamps 
—Flur-O-Locks, an inexpensive lock- 
device for fluorescent lamps to elim- 
a te the danger to employees and machin- 
ery, from falling lamps, are ee: - 
neW bulletin. Come in types to a 
all standard lamp sockets, 20-watt to 
)-watt Samps. Laduby Co. 
14 Data Book on Commutators and Slip 
Rings—Engineers, electric motor 
maintenance men will find helpful data in 
the new catalog being an by The 
Popedo Standard Commutator Co. From 15 
asic ver 3000 varietions of commu- 
todo and slip rings are listed in this book. 
12 Power Transformers—Bulletin S-402 
' highlights modern trends in trans- 
former design; gives ratings dimensions 
peng useful data on Standard trans- 
fotmers, e Standard Transformer Co. 
la = Moters and_ Transformers — Wagner 
ic Co! issued a 16-pg. folder 
deseribing briefly its line of motors, trans- 
form industrial brakes and controls, 
hydraulic brakes, air brakes, tachographs 
(speed-recording ‘speedometers). 


1 4 High-Speed A-C Generators—Two new 
4-pg. folders covering the A-C syn- 
aan a ue Ge oe built by Electric Ma- 
Co. are available. Publication 
No. “* daar 3.75-4.38 kKva generators, 
and publication No. 179 describes 250-5000 
kva generators. The speed ranges from 500 
to 1800 rpm. The frequency may be either 
50 or 60 cycles. All standard voltages are 
available. 
15 Electronic Applications Primer — To 
provide an understanding of the prin- 
ciples oS electronics and an idea of the part 
electronics will play in future industrial 
developments, a 20-pg. book, entitled ‘In- 
troduction to Electronics,” has been pro- 
duced by the Allis-Chalmers Mfg. Co. Dif- 
ferences between a vacuum tube and the 
equivalent mechanical device, methods of 
specifying tube performance, application of 
tube characteristics for design purposes, 
and use of the high speed response of the 
tube are explained. 


FANS, PUMPS, COMPRESSORS 


16 High Pressure Fans and Blowers—New 
Bulletin 745 gives a condensed de- 
tion and typical performance curve of 
Buffalo Turbine axial flow high pressure 
fans and meray Advantages include re- 
duced noise level, important space and 
weight savings. Buffalo Turbine Corp. 
17 Modern Pump Applications—Attrac- 
tive 32-pg. book, “Deming Pumps 
Everywhere,” outlines progr of Dem! 
organization since 1880; pictures applica- 
tions of Deming pumps in factories, mines 
and quarries, hospitals, chemical plants, 
power plants, etc. The Deming Co. 
18 Refrigeration Compressors — Accessi- 
bility, minimum gas friction and 
other features of Worthington horizontal 
double acting refrigeration compressors are 
covered in new 14-pg. bulletin. Typical in- 
stallations of is steam engine driven 
compressor are shown along with data on 
floor space required. Worthington Pump 
and Machinery Corp. 
19 Sh ame d Pumps — New bulletin on 
irbanks-Morse Niagara Propeller 
pumps > hae large sectional view to show 
propeller, top bowl and other features. Also 
provides capacity data and illustrates typi- 
cal installations. Fairbanks, Morse & Co. 
20 Portable Air Compressors—Worthing- 
ton Blue Brute portable air compres- 
sor specifications and dimensions are given 
in new bulletin. Gasoline or Diesel engine 
drive, 105 cfm rating. Worthington Pump 
and Machinery Corp. 


INSTRUMENTS AND CONTROLS 


21 Feed Water Regulators—An 8-pg. Bul- 
letin No. 83-C, entitled “Bailey Ther- 
mo-Hydraulic Feed Water Regulators,” has 
been ed by Bailey Meter Co. It describes 
improved designs of thermo-hydraulic gen- 
erators and bellows opera feed water 
regulator —, for feed lines 
ranging in size from 3% in. to 6 in., inclu- 
Pull-page colored schematic illustra- 

tion demonstrates the thermo-hydraulic 
principle which is entirely self-contained 
requiring no outside source of power. 
Bailey Meter Co. 


22 Instrument Control Boards—New 6- 

pg. ca e illustrates a large num- 
ber of panel and cubicle installations con- 
structed from Falstrom standard units. 
Also offers such useful information as: 
“How to Select Instrument Panels,” ‘Fal- 
strom Panels and Accessories,” “Falstrom 
Standard Cubicles.” Falstrom Co. 


23 Rotameter Nomograph for Steam—A 
simple chart and table sheet makes it 

easy to select the corréct rotameter size for 

steam measurement. Fisher & Porter Co. 


24 meee Thermometers Manual—A 

pg. comprehensive reference to 
their Saeco mercurial industrial 
thermometers and related instruments is 


scribed cover a wide range of industrial 
uses, including power plants, chemical and 
process industries, refrigeration, air condi- 
tioning, food processing, warehouses, paint 
and varnish manufacture, pipe lines. 


25 Ground Resistance Testing—New bul- 
letin on resistance testing 
deals with conditions generally encoun- 
tered; describes the Mi = ae widely 
used for accurate, fast and dable 

measurement, ive of resist- 
ance and conditions. It is a one-man in- 
strument not requiring outside source of 
power, or mechanical operation. Associated 
Research, Inc. 


26 Instrument Manufacturing” and Serv- 
ice Facilities—This is the title of a 
20-pg. booklet which caliinen factory and 
repair facilities. Photographs show some of 
the custom-built instruments and special 
apparatus manufactured, as well as equip- 
ment and testing devices used in the lab- 
oratory for repair of electrical measuring 
instruments. Technical data regarding in- 
strument principles and thermocouple use, 
and suggestions for instrument care are in- 
cluded. Nilsson Electrical Laboratory, Ine. 


27 Locke Regulators—Catalog No. 50 de- 
scribes Locke hydraulic ———— for 
controlling fuel and air supply to boiler 
furnaces; combination ——— tors 
fox controlling flow of steam, air, - eae, 
or oil; engine and turbine stop equi 
etc. Includes hookups, dimensio 
and prices. Locke Regulator Co. 


28 se Controllers—The Bristol 
Co. has issued a new Lt oi —— 
describing their new Microact 
electric-type pyromaster pons Hany Differs 
ent types are illustrated, contact and load 
circuit wiring diagrams are given, and typi- 
cal applications are indicated. 


MAINTENANCE MATERIALS 


29 Resurfacer for Worn Floors—A folder 
issued by the Tufcrete Co. describes 
the uses of Tufcrete Resurfacer, indoors or 
out, on worn floors of wood, concrete, brick, 
asphalt, stone, etc., either “tor patching or 
a@ complete new surface. Tufcrete is de- 
bed as an asphaltic-base liquid — 
added to a concrete mixture, will bond 
concrete, wood or other floors, both wn B. 
and edges, will feather-edge perfectly. 
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quest. Pasting coupon on penny postcard saves time and money. 
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Usea Powers No. 11 Tempera- 
ture Indicating Regulatorwhen 
you want the advantages of an 
easy-to-read dial thermometer 
combined with a dependable 
self-operating regulator. The 
dial thermometer gives a visual 
check on the performance of 
the regulator and makes it easy 
to adjust for the required op- 
erating temperature. Various 
dials and ranges are available. 
Is Easy To Install—because both 
the thermometer and the regu- 
lator operate from the same 
thermal system—only one 
tapped opening is required. 
Write for Circular 2511 


THE POWERS REGULATOR CO. 
274¢ Greenview Avenue, Chicago 14, Illinois 
777 £€. 46th St., New York 17, N. Y.— Offices 
in 47 Cities. . . See your phone directory. 
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30 Forged Iron Ring Gaskets—Technical 

Bulletin No. 45 describes Gruv-Seal 
forged iron and alloy ring gaskets and 
shows typical applications. Also provides 
information on standard sizes and dimen- 
sions for API and ASA ring numbers and 
additional sizes for other services. The Steel 
Improvement & Forge Co. 


31 Self-Bonding Flooring—Maintenance 

men will be interested in new de- 
scriptive bulletin on Stonoleum. It is said 
that old pitted and cracked concrete floors 
do not have to be chipped away, nor does 
any bonding agent have to be used in lay- 
ing this floor material. Continental Asbes- 
tos & Refining Co. 


32 Free Repair Handbook—Company of- 
fers free 40-pg. guide for the use of 
Smooth-On cements, containing 170 dia- 
grams and instructions for making lasting 
and economical repairs to plant equipment 
and machinery, pipe lines, fixtures, etc. 
Smooth-On Mfg. Co. 


33 Packing Selector Chart—New 72-pg. 

Chesterton Catalog and handbook de- 
scribes various types of Chesterton mechan- 
ical packings; contains packing selector 
chart, conversion tables for cutting ring 
packings and other useful engineering data. 
A. W. Chesterton Co. 


34 Quick Floor Repairs—Flash-Stone, an 
immediate set resurfacer for quick 
repairs on industrial plant floors, is de- 
scribed in new folder. Material is said to 
adhere to concrete, wood, metal, brick or 
bituminous surfaces. Flash-Stone Co., Inc. 


MECHANICAL TRANSMISSION 


35 Open End V-Belting—A new catalog 

section on its line of open end V-belt- 
ing has just been published by The B. F. 
Goodrich Co. Points out that open end V- 
belting helps insure efficiency and economy 
on many drives where use of endless V- 
belts is not practical. Line shaft and other 
similar drives can be utilized by using this 
type belting and fasteners. Rules for sut- 
cessful application of open end V-belting 
are given, including the method to deter- 
mine pitch length, allowances for fastener 
length and for tension. 


3 Magnetic Pulley Catalog—A new 32- 

pg. catalog describing electromagnetic 
pulleys and pulley type separators has been 
issued by the Dings Magnetic Separator Co. 
Describes uses of magnetic pulleys in paper 
mills, grain elevators, textile mills, foun- 
dries, flour mills, food plants, and many 
other industries; tells how to select a mag- 
netic pulley; and includes tables, capaci- 
ties, dimensions, etc. 


37 V-Belt Data Book—How Veelos link 

construction provides quick, easy ten- 
sion adjustment and other advantages in 
V-belt drives is illustrated in 8-pg. bulletin. 
Contains sample calculation for engineer- 
ing a Veelos drive and other useful V-belt 
information. Manheim Mfg. & Belting Co. 


PIPING, VALVES, FITTINGS 


38 New Valve Handbook— The Powell 

“Quiz Kit” book is packed with use- 
ful handbook information on various types 
of valves—their selection, design, construc- 
tion, application and care. Contains many 
piping practice diagrams of interest to en- 
gineers and plant maintenance men. The 
Wm. Powell Co. 


3 Steam Trap Handbook—Tables, charts, 

diagrams and rules for selecting 
traps, giving complete explanations, make 
the new 36-pg. Armstrong Steam Trap Book 
a handy reference volume for every engi- 
neer’s library. Armstrong Machine Works. 


Remote Control Valves—Bulletin 800 

describes the Grove Flexflo remote 
control valve for any fluid handling serv- 
ice such as oil, water, salt water, chemical 
solutions, gases and air. Just one more 
metallic moving part operates to open and 
close valve. Grove Regulator Co. 


41 Cast Steel Valves—How OIC cast steel 

globe and angle valves provide greater 
po aggre g and flexibility with accurate 
flow control is discussed in new Bulletin 
No. 357. The Ohio Injector Co. 


42 Flexible Pipe Couplings—Drinkwater, 

Inc., have issued a colorful 4-pg. en- 
gineering bulletin describing their new line 
of pipe couplings known as Presto-Lock 
flexible pipe couplings. Bulletin points to 
the many. applications for Presto-Lock 
couplings, illustrates the simplicity of cou- 
pling parts and gives complete engineering 
data, drawings and specifications on the 11 
sizes from 1% in. to 16 in. 


(Continued on page 208) 





Your Blueprint 


for 
MORE 
POWER 


stats with 


OAKITE 
CLEANING 
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Restoring and 
Maintaining Heat 
Exchanger Capacity 


When heat exchange units 
fail to perform properly there 
MUST be a cause... and poor 
operating efficiency can fre- 
quently be traced to the unsus- 
pected presence of such foreign 
matter as carbon and sludge on 
the oil side . . . lime scale, rust, 
slime, and similar deposits on 
the water side. 


These obstacles to proper heat 
transfer can be removed quick- 
ly by using specialized Oakite 
materials and methods... tech- 
niques that safely restore nor- 
mal heat transfer—and do the 
work with surprising economy. 


Full technical details are contained 
in our specially-prepared FREE 
Digest. Or, if you prefer, we shall 
be pleased to have our nearby 
Technical Service Representative 
call at your plant and make recom- 
mendations concerning your par- 
ticular problems. There is no obli- 
gation involved for either service. 
Write us today. 


OAKITE PRODUCTS, INC. 
23 Thames Street, New York 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Conoda 


OAKITE & 


Dpectalized cleaning 


MATERIALS © METHODS FOR EVERY CLLANING BEQUIREMENT 
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OIL PUMPING 
AND HEATING SYSTEM 








COMPLETE 

Every detail part is there, in a coordi- 
nated design, assembled, checked and 
tested ... ready to run. 


AUTOMATIC 

The Enco Unit is fully automatic...and 
has a safety valve in front of every valve 
that can be closed against pressure. 
Single or duplicate pumps and heaters 
are used ... interconnected for full 
capacity from either pump or heater. 


SAVES TIME 


Valuable time and money are saved 
because the Enco Unit IS a unit... 
complete ... and can be put in service 
in a few hours. 


SAVES TROUBLE 

The engineering and troublesome selec. 
tion of auxiliary equipment and connect- 
ing pipe are all done in the factory ... 
cutting field work to the bone. 


OB-37 on oil burning, pumping and heating equipment. OB-38 Instruc- 
FREE BULLETINS tion book on the care and operation of oil-burner installations. 


se: @ > 


ENGINEER COMPANY 


75 WEST STREET (Enéo) NEW YORK,N.Y. 








Consult Us For: 
CHIMNEYS... 
FURNACE WORK... 
BOILER SETTINGS 














AMERICAN CHIMNEY CORP. 
143 Fourth Ave., New York 3, N. Y. 


BRANCHES: BOSTON © PHILADELPHIA 
CLEVELAND ®@ DETROIT 


September, 





The COMPACTNESS and evvétigemes 
versatility of the IMO pump are illu: 
trated by this tandem mounting of 
two separate IMO pumps on a com~. 
“mon shaft, such as can be used-on a 
_ _- Diesel, where one. pump is. needed for 
3 bebe oil and the other for. scav- 
-<-enging cil - Where: space is limit 
& * : ANOs fit. : i 


For information send for Catalog 1-122-C 
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PRIME MOVERS 


43 Turbine Generators—Fully covered in 
Bulletin 1960 are design and operat- 
ing features of Worthington turbines useg 
for power and process or heating steam 
Describes advantages of straight non-con- 
densing, non-condensing extraction and 
a extraction ont shows photos 
: turbine installations. Worthing. 
p & Machinery Corp. 

44 Caterpillar Diesel Units—New 32-pg. 
condensed catalog gives specifications 
and performance data on Caterpillar Diese} 
tractors; also portable industrial engines 
up to 190 hp and electric rari sets 

up to 90 kw. Caterpillar Tractor Co. 


45 » we on Internal he gig Engines 

Sterling Engine Co. S Tre- 
leased a “ee new catalogue that describes and 
briefs the specifications of engines now in 
production. Included are the Sterling Vik- 
ing gasoline and gas engine, the Admiral] 
pon FE asa engine in six and twelve cylinders, 
the Viking Diesel, marine and stationary, 
in six and eight cylinders, supercharged 
and unsupercharged. Contains many instal- 
lation photos. 


46 Story of the Diesel—‘The Story of 
the Diesel,” a 36 pg. booklet just 
— by the Diesel oe Manufac- 
rs Assn., discusses in concise, non-tech- 
jo easy to read style ‘the Diesel’s post- 

war future, its present fields of Me god 
and advantages over other types of power. 


WELDING 


eo an Technique Bulletin—Ampco- 

elding Technique, a bulletin 
dgunstbing castes of welding with Ampco- 
Trode coated aluminum bronze weldrod, 
has just been released by Ampco Metal, 
Inc. This is a letterhead size edition con- 
taining a ‘‘Weldability Chart for Copper- 
base Alloys” that shows the range of metals 
— be successfully welded with Ampco- 

le. 


48 Smooth Welded Pipe Joints—Bulletin 

tells how the Westport patented 
welded joint allows complete penetration 
to the root of the weld, provides smooth 
contour at the base, prevents constriction 
in pipe flow. W. K. Mitchell & Co., Inc. 


4S Automatic Shielded Arc Welding 
Process— New 26-pg. bulletin tells 
about Lincolnweld—a shielded arc welding 
process in which the weight of the flux 
consumed as slag covering is approximately 
equal to weight of electrode metal. Con- 
tains useful tables and tips on making butt 
welds, fillet welds, lap welds, etc. The Lin- 
coln Electric Co. 


50 Welding Data Book—A new 24-pg., 
two-color booklet, “Oxygen — Indis- 
pensable Servant of Industry,” profusely 
illustrated and telling the interesting story 
pang oxygen—how it is made and how it 
used in industry—has been published by 
Air Reduction. Also treated is Airco’s Ap- 
plied Engineering Service for helpful tech- 
nical and on-the-job assistance. Descrip- 
tions of hand and mechanical welding, 
flame hardening, flame cleaning, hand and 
machine gas cutting and other flame proc- 
esses developed or perfected in Airco’s Re- 
search Laboratories are included. 


MISCELLANEOUS 


51 Industrial Vacuum Cleaners—How the 
Hoffman heavy duty industrial vac- 
uum cleaning system are being used to lick 
dust removal problems in power plants, 
chemical plants, textile mills, food plants 
and other plants is pictured and described 
in attractive 16-pg. bulletin. This modern 
cleaning method a 50 brightens walls, gives 
workers better light, ends dust hazards. 
U. S. Hoffman Machinery Corp. 
52 Applications for Non-Magnetic Steel 
—New 34-pg. bulletin tells about the 
properties of manganese steel; pictures ap- 
plications for grinder and crusher parts, 
stator cores for motors and turbine gen- 
erators, caps for scrap-bin walls and other 
jobs. American Manganese Steel Div. 


53 Induced Draft Cooling Towers—New 
Bulletin No. 900 tells about design 
and performance of Binks Type 2K all steel 
induced draft cooling oe in capacities 
ranging from 40 to 600 gp Simple con- 
struction and easy ins' installation are features 
of these towers. Binks Manufacturing Co. 


54 Corrosion Resistant Stoneware—New 
Bulletin H covers specifications and 
applications of U. 8S. Stoneware, Tygon 
nt and other corrosion-resistant mate- 
rials for piping, tanks, fan housings and 
impellers, agitators, hooks. Contains chart 
on corrosion resistant cement properties 
and other information useful to mainte- 
nance men. The U. S. Stoneware Co. 
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Popular Gasket Beats Sheet 
Packing for Many Uses 


Good news for the thousands of users who have 
always preferred this type of gasket. 

The Metallized Goetze No. 2 Corrugated Metal- 
Asbestos Gasket is NOW AVAILABLE AGAIN. 
This Gasket has a bright metallic coating which 
increases resistance to heat, pressure, moisture and 
corrosion — providing much longer life. The me- 
tallic coating also prevents the gasket from stick- 
ing to flanges. Because it may be reused, this gasket 
actually costs no more than sheet packing in the 
long run, and saves many headaches in handling. 


Gone 


Made of deeply corrugated metal with twisted and 
treated asbestos cord cemented into the corruga- 
tions on both faces, this gasket offers extreme 
resilience to compensate for uneven alignment or 
rough flange surfaces. 

Ask to have your name added to the list of engi- 
neers receiving “The Gasket” —a series of tech- 
nical bulletins containing original gasket data 
emanating from the Goetze Research Laboratory. 
Write on your company letterhead giving your 
position. 


GOETZE GASKET & PACKING CO., INC. 
17 ALLEN AVENUE; NEW BRUNSWICK, NEW JERSEY 


Boston New York Philadelphia Pittsburgh 
Cincinnati Cleveland Detroit Chicago 
Houston San Francisco Los Angeles Montreal 


' 


GASKETS 


“America’s Oldest and Largest Industrial Gasket Manufacturer” 
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SMOOTH oN 
the worst possible spots in the { Q. No.7 < 
casting, where steam pressure IRON 
would have forced the crack wide 
open. The engineer first filled the crack tightly 
with Smooth-On No. 1 Iron Repair Cement, then 
bolted on an angle plate and reinforced it with 
supporting bands. The repair proved lasting, and 
the cost of a new high pressure steam chest and 


he crack occurred in one of 





reassembly was saved. 


For 50 years, engineers and repair men have been 
using Smooth-On No. 1; not only for emergency re- 
pairs like this one, but also for routine maintenance 
jobs. They use it to stop leaks, seal cracks, tighten 
loose parts and fixtures in all types of plant equip- 
ment. It’s inexpensive, easy to use, requires no heat 
and makes lasting repairs. For Smooth-On expands 
slightly as it sets, insuring a tight-fitting seal. Order 
it from your supply house—in 7-oz., 1-lb., 5-lb., 25- 
Ib. or 100-lb. containers—and keep it handy. If 
vour supplier hasn’t it, write us. 


ms R s E FamorD opal gdbor™ 


Over 1,000,000 now in circulation. Full 
information for making repairs of count- 
less types. 40 pages. 170 diagrams. Clear, 
concise directions. Fits the pocket—and 
should be in YOUR pocket. Send coupon 
for your copy. 


Smocth-On Mfg. Co., Dept. 31, 
570 Communipaw Ave., Jersey City 4, N. J. 


Please send me MY Smooth-On Repair 
Handbook. 


be ee 


Doit wit SMOOTH-ON 





The Iron Repair Cement of 1000 Uses 
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Calif., Pasadena—Municipal Light and Power Depari- 
ment has plans under way for addition to municipal 
power plant, including installation of new 35,000-kw. 
turbine-generator, boiler and auxiliary equipment. Pro- 
posed to ask bids next Fall. Cost estimated about 
$2,520,000. C. W. Koiner, city manager, has recommended 
immediate construction to Board of City Directors. 

Fla., Gainesville—Water, Light and Power Department 
will have plans prepared soon for extensions and. improve- 
ments in. municipal steam-electric power plant, including 
installation of additional equipment for increased capacity. 
Financing in amount of about $400,000 has been author- 
ized for project. 

Fla., Palatka—Hudson Pulp & Paper Co., 220 East 
42nd St., New York, N. Y., plans new pulp and paper 
mill at Palatka, where large tract of land has been ac- 
quired. Project will comprise a number of one and multi- 
story buildings for pulp and paper-making divisions, 
equipped for large capacity. Electric power equipment 
will be installed. A power plant and pumping station are 
planned. Entire project is reported to cost over $3,500,000. 
Work is scheduled to begin soon. 

Fla., Pensacola—Bureau of Yards and Docks, Navy 
Department, Washington, D. C., plans extensions and im- 
provements in central power plant at Naval Air Station, 
Pensacola, with installation of equipment for increased 
capacity. Cost estimated at $959,000. Also will make 
extensions and modifications in steam distribution system 
to cost about $40,000, and in natural gas distribution sys- 
ra to cost approximately $25,000. Appropriations author- 
ized. 

Ga., Atlanta—General Motors Corp., General Motors 


| Bldg., Detroit, Mich., plans new assembling plant near 

Atlanta, where tract of 250 acres of land has been ac- 
{ quired. It will comprise several large one-story buildings. 
! Electric power equipment will be installed. A power house 
| is planned. Entire project will comprise about 1.000 000 
| sq. ft. floor space and is reported to cost about $6,500,009. 
i Proposed to begin work soon. 


Ind., Wabash—Container Corp. of America, Inc., 111 


, West Washington St., Chicago, Ill., corrugated boxes and 
containers, plans extensions and modernization in power 
| plant at box board mill at Wabash, reported to cost over 
. $400,000, with equipment, latter to provide for consider- 
i able increased capacity. Sargent & Lundy, 140 South 
‘ Dearborn St., Chicago, are consulting engineers. 


lowa, Cherokee—Town Council is considering new 


; municipal power plant and has surveys and estimates of 


cost under way by Burns & McDonnell Engineering Co., 
107 West Lindwood Blvd., Kansas City, Mo., consulting 
engineer. Proposed to hold special election on or about 
September 20 to approve project and necessary financing. 
Diesel engine-generator unit and auxiliary equipment will 
be used. 

lowa, Pocahontas—Central Electric Federated Coopera- 
tive Association, Pocahontas, has plans under way for new 
electric generating station to cost about $205,000, in which 
amount financing has been arranged through Federal aid. 
It is understood that Diesel engine-generator units will 
be used. 

Ky., Louisville—Reynolds Metals Co., 2827 Hale St.. 
aluminum and other light metals, plans installation of 
electric power equioment in new addition to local No. 8 
plant, 2523 South Fourth St., estimated to cost about 
$200,000. Work will begin at early date. 

Minn., Maple Lake—Rural Cooperative Power Associa- 
tion, Maple Lake, has plans in progress for expansion in 
local generating station, including installation of new oil 
engine-operated 1125-kva. generator unit and auxiliary 
equipment. Cost estimated about $200,000. Financing has 
been arranged through Federal aid. Pfeifer & Schultz, 
Wesley Temple Bldg., Minneapolis, Minn., are consulting 
engineers, 

N. Y., Geneva—Geneva Forge Co., forgings and other 
metal products, plans installation of electric power equip- 
ment in new one-story addition, 400x600 ft., reported to 
cost close to $900,000, with machinery. Work will begin 
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Beer ] 


approv 
Reven 
beer. | 
Filters 
now in 
all oth 





ANOTHER FAMOUS AMERICAN INDUSTRY 
That Uses Bowser 
EXACT Liquid Control 


ON THE JOB...for more than 26,000 
Hours! That’s the Performance Record of 
Bowser Filtering Equipment at the Famed 


ANHEUSER-BUSCH BREWERY 





The Bowser Filter in the Anheuser- 
Busch Brewery in St. Louis pictured 
here has been operating day and night 
... seven days a week... for three full 
years...a total of over 26,000 hours! 


This is typical of Bowser performance 
not only in the brewing industry but 
also in every other industry of impor- 
tance throughout the Nation. 


Two things you can count on... the 
clarity of beer that’s Bowser-filtered . . . 
and the unfailing performance of Bowser 
Beer Filters and Bowser Meters. For 


years, Bowser Beer Meters have been 
approved by the U.S. Bureau of Internal a 
Revenue for the measurement of taxable ‘ 


beer. In addition, more Bowser Beer 
Filters (diatomaceous silica type) are 


i a © since 
how in use in American breweries than 


isss © 


In the power field, other types of 
Bowser Liquid Control equip- 
ment—Turbine Oil Conditioners 
and Force Feed Lubricators, for 
instance—are giving equally out- 
standing performance. They are 
daily saving time, equipment, 
labor and money. A Bowser engi- 
neer will gladly consult with you. 
No cost or obligation. Write to- 
day. BOWSER, INC., Dept. 4-I, Fort 
Wayne 2, Indiana. 


‘Fox 


Not only has Bowser’s wor production earned the 
Army-Navy E... Bowser equipment has helped 
earnit for scores of other companies. 


all other makes of powder type filters. THE NAME THAT MEANS EXACT CONTROL oF tiauips 
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Complete, comprehensive guide 
to piping design and application 


—The data and methods 
you need for solving 
every piping problem 


ERE is an indispensable tool for 
the engineer, contractor, and 
designer, the famous PIPING . 

HANDBOOK — now available in a 
new, up-to-date, fully revised, enlarged 
Fourth Edition. This vast compilation 
of data and methods for most effective 
use of piping puts at your fingertips all 
the principles that ialleaiins the design, 
construction and use of piping systems. 
Any fact, on any phase of piping prac- 
tice, is here in clear, dependable, acces- 
sible form. 


Just Published! 


PIPING 
HANDBOOK 


Revised, By SABIN CROCKER 


nA Senior Engineer, Engineering Division, 

up-to-date The Detroit Edison Company 
Fourth 

EDITION 1376 pages, 4/2 x 72, 334 illustrations, 


329 tables, $7.00 





techniques of modern piping practice is now enlarged by 500 
; pages, including four new chapters in line with the increasin 
importance of piping systems in industrial operations, with tables an 
charts, abstracts, standards, etc., revised and improved, and scores of 
new facts and figures added. Now more than ever the PIPING 
HANDBOOK is an invaluable self-contained key to effective piping 
practice. 


Tes vast handbook covering the fundamentals, materials, and 


Completely covers piping practice 
in these major fields 


Steam Power-plant Piping Oil and Refinery Piping 


Building Heating Ges Manufacture and Dis- 
Plumbing tribution 


Underground Steam Piping Refrigeration 


Water-supply Piping Hydraulic Power Transmis- 
Fire-protection Piping sion 


See it 10 days—FREE! 
SEND THIS McGRAW-HILL COUPON 


/, McGRAW- HILL 
FREE EXAMINATION COUPON 


MeGraw-HIH Book Co., 330 W. 42nd St., New York 18. 


Send me Crocker’s PIPING HANDBOOK for ten days’ examination on approval. 
In 10 days I will send $7.00 plus few cents postage, or return book postpaid. 
(Postage paid on cash orders.) 


(Bocks sent on approval in the U. S. only.) 














soon. A. Epstein, 2001 West Pershing Rd., Chicago, 111, 
is engineer. Company is affiliated with Ekco Products o,, 
1949 North Cicero St., Chicago. 

N. C., Roanoke Rapids—Halifax Paper Co., kraft papers, 
plans installation of electric power equipment in con- 
nection with expansion and modernization in pulp and 
paper mill for considerable increase in present capacity. 
Extensions will be made in power plant. Albemarle Paper 
Mfg. Co., Tredegar St., Richmond, Va., affiliated interest, 
will carry out similar program at local mills. Entire proj- 
ect will cost about $3,500,000. Financing has been ar. 
ranged through RFC, and work will begin soon. 

Ohio, Canton—Timken Roller Bearing Co., plans instal- 
lation of electric power equipment in new one-story shop, 
about 90x200 ft., at Gambrinus, near Canton, for electric 
repair service, estimated to cost approximately $130,000, 
with machinery. Erection is scheduled to begin soon. 

Okla., Altus—Electric Light Department has tentative 
plans for extensions in municipal power plant, including 
new Diesel engine-generating unit and auxiliary equip- 
ment. Estimates of cost will be made soon. 

Pa., Willow Grove—Bureau of Yards and Docks, Navy 
Department, Washington, D. C., plans extensions in steam 
distribution system at Naval Air Sstation at Willow Grove. 
Cost estimated $95,000. Program scheduled to be carried 
out at early date. 

S. C., Charleston—South Carolina Power Co., has plans 
maturing for new steam-electric generating station and 
contract for construction will be awarded soon. Project 
will include extensions in transmission lines, switching 
station and other facilities, and is reported to cost about 
$2,500,000. Engineering Dept., Commonwealth & Southern 
Corp., Alabama Power Bldg., Birmingham, Ala., is engi- 
neer, in charge. 

S. C., Charleston—West Virginia Pulp & Paper Co., 230 
Park Ave., New York, N. Y., plans expansion in power 
plant at pulp and paper mill at Charleston, with installa- 
tion of a new 7500-kw. turbine-generator, boilers and 
auxiliary equipment. Work will be carried out in con- 
junction with additions and improvements in pulp and 
paper mill, including machinery installation for increased 
capacity. Electric power equipment will be _ installed. 
Entire program is reported to cost over $3,000,000. 

Texas, Brownsville—Water and Light Department has 
engaged Black & Veatch, 4706 Broadway, Kansas City, 
Mo., consulting engineers, to make surveys and estimates 
of cost for proposed expansion in municipal steam-electric 
power plant, distribution system and waterworks facili- 
ties. Capacity will be increased. 

Texas, Corpus Christi—Bureau of Yards and Docks, 
Navy Department, Washington, D. C., plans expansion on 
central power plant at Naval Air Station, Corpus Christi, 
with installation of equipment for increased capacity. 
Cost about $324,000. Appropriation has been authorized 
and work will be carried out soon. 

Texas, Newton—Town Council has preliminary plans 
under way for new municipal power plant, using Diesel 
engine-generator unit and auxiliary equipment. Estimates 
of cost and surveys are being made by Garrett Engineer- 
ing Co., 1806 Milam St., Houston, Texas, consulting engi- 
neer. 

Wash., Seattle—Ford Motor Co., Northern Life Tower, 
Seattle, plans installation of electric power equipment in 
new parts plant on Fourth Ave., to be one-story, L-shaped, 
232x427 ft. A boiler house will be built. Entire project is 
reported to cost about $775,000, with work scheduled to 
begin in Fall. Main offices are at Dearborn, Mich. 

Wis., Marshfield—Water and Light Commission plans 
new boiler house at waterworks station, with installation 
of boiler with rating of about 60,000 lb. steam per hr., 
and auxiliary equipment. It is understood that construc- 
tion will be carried out early in 1946. Helmick, Edeskuty 
& Lutz, Essex Bldg., Minneapolis, Minn., are consulting 
engineers. 

Wis., River Falls—Electric Light and Water Depart- 
ment has preliminary plans in progress for addition to 
municipal hydroelectric generating station, with installa- 
tion of equipment for increased capacity. Estimates of cost 
are being made. Mead, Ward & Hunt, 550 State St., Madi- 
son, Wis., are consulting engineers. 

Wis., Wisconsin Rapids—Consolidated Water Power 
& Paper Co., has plans under way for new steam-electric 
power plant, about 75x100 ft., at local Biron paper mill, 
with installation of turbine-generator, high-pressure boilet 
and auxiliary equipment. Estimates of cost are being 
made. Proposed to begin work in Fall. W. F. Thiele is 
chief engineer, in charge. 
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WHY WORTHINGTON HIGH-PRESSURE 
PUMPS excel in all three... 


1, DESIGN — Worthington has longer experience in manufacturing 
high-pressure centrifugal boiler feed pumps . . . has acquired unique 
constructive ideas from power-plant operating engineers. That's why 
you'll find such superior design features in Worthington high pres- AS EASY TO DISMANTLE AND 
sure boiler feed pumps as: a balancing device construction that mini- ASSEMBLE AS A SPLIT-CASE PUMP 
mizes wear; bolted ring-type pressure joints; impellers shrunk on the Complete rotor assembly of Worthington High- 


shaft; oversized Kingsbury thrust bearings. Pressure Boiler Feed Pump can be withdrawn in 
one piece on a portable assembly truck without 


2. MATERIALS —Worthington has greater facilities for research. nt or discharge piping con- 
. , ; sit as . : nections. S ' t or 
That’s why you'll find the right materials in Worthington high- ad Posi 3 — Pape 


pressure boiler feed pumps: stainless steel for internal parts—to pre- 

vent destructive corrosion and erosion; forged steel casings—tested 

and proved by years of power plant operation. that there's more worth in Worthington. Worthington Pump 
3. APPLICATION — Worthington Pump Application Engineers are and Machinery Corp oration, Centrifugal rN 
thoroughly versed in every phase of applying the most complete line Pena Riciaien, ertert ed; : 
of boiler feed pumps for high or low pressures — capacities from 50 *Pump Application Engineer. wr od 
to 3500 GPM... pressures from 50 to 2500 PSI. That’s why 

Worthington will fit the right feed pumps to your feed cycle. 


For further details on Worthington High-Pressure Boiler Feed 
Pumps ...or for an appointment with a Worthington P.A.E.* SSF, (@ 9 
ALB.", 7; Re. X lS 
write us or telephone the nearest of our 36 district offices. You'll find “ZC ASS 


24c8-3 


For Boiler Feed For Hotwell, Con- For. Boiler Feed tol hold For Boiler Feed For Boiler Feed 
Service densate, Chilled Service Circulation, Drain- Service Service 

Cana f Water, General eR Ss ay age, General ann 
apacities from 30 .§ ; F Saevie 
to 1500 g ervite 1450 g.p.m ervice 
Heads from | C Capacities from 150 3 ) 

to 1300. g. p.m 

Heads from 110 to 


Sena 40 
esfrom 


oo 


Se 
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THEN TRY THIS SIMPLE TEST 


We will send a drum of 
STONHARD RESURFACER 
to any responsible company or 
institution, and you may re- 
pair ruts, holes or breaks; or 
resurface that portion of your 
floor which is under constant 


x trucking and traffic. 


Then test the results 


< 


under your own work- 
ing conditions for 30 
days. If you are not sat- 
isfied, we will cancel 


our invoice. 


STONHARD RESURFACER Will Prove 
Satisfactory for These Reasons: 
1. Bonds to a feather-edge over concrete, wood, brick 

or composition surfaces. 


2. Stonhard Resurfacer is tough, resilient ‘and fire- 
resistant . . . Shock-proof too. 


3. Stonhard Resurfacer provides a dampproof, non- 
dusting and non-skid surface. 


4. The more trucking and traffic over Stonhard 
Resurfacer, the more serviceable it becomes. 


5. No skilled labor is required to apply Stonbard 


Resurfacer. 


Get a drum on our TRIAL BASIS, or send coupon below 
for more detailed information and FREE literature. 


STONHARD COMPANY 


Building Maintenance Materials 


Serving the Railroads, Public Utilities and Industries Since 1922 


401 N. BROAD ST., PHILADELPHIA 8, PA. 


STONHARD COMPANY 
811 Terminal Commerce Bldg. 
Philadelphia 8, Pa. 


Please send us more information on your TRIAL OFFER for 
STONHARD RESURFACER. 


Firm. 
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Buy More 
WAR BONDS 





The time is rapidly approaching when the whis- 
tles will blast out the good news that will permit 
an easing of restrictions which have affected 
shipments to civilian users. 

We hope it will be soon when prompt ship- 
ments can be made of all the rod and sheet 
packings you want. 

It looks brighter now for more of our produc- 
tion becoming available for civilian use. This 
includes Rod and Sheet Packings as well as 
Belting, Hose and all types of Industrial Rub- 
ber Products. 

Quaker all during the war has steadfastly 
turned out Industrial Rubber Products. It is 
good policy to keep on asking for Quaker— 
the name that stands for Quality Industrial Rub- 
ber Products. 


If there is a way to get it done 
QUAKER will do it 


Reg. U. S. Pat. Off. 


QUAKER RUBBER CORPORATION 
Mfrs. Industrial Rubber Products 
PHILADELPHIA 24, PENNSYLVANIA 
NEW YORK - CLEVELAND - CHICAGO - HOUSTON 
Western Territory 
Quaker Pacific Rubber Company 


San Francisco ° Los Angeles 
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Untreated Water or 
improperly-Treated Water is 


= Uf of Trouble 


The Dearborn Engineer works with the men in the boiler room— 
to ferret out the trouble-makers in bad-acting boiler water . . . those 
harmful chemicals that cause foaming, scale, corrosion, or pitting. 

First, he checks over plant operating conditions, takes the neces- 
sary samples of the water, and makes ‘‘on the spot’’ analyses. Samples 
are also sent to the Dearborn laboratories for final analysis which, 
together with the plant survey, makes possible final recommendations. 

Dearborn Engineer lives in your vicinity, and knows local water 
characteristics and can usually get to the bottom of trouble very 
quickly. A call will bring him to your plant. 


DEARBORN CHEMICAL COMPANY 
Dept. F, 310 S. Michigan Ave., Chicago 4, Ill. 


& 


5 


7 


VQearton 


TRADE MARK REGISTERED 


BOILER WATER TREATMENT 





- - - Bulletin on 
Boiler Water Chemical 
Treating Units........ 


.®@ Tells how to protect boilers against cor- 
rosion and pitting .. . prevent scale, control 
alkalinity, remove dissolved oxygen. 


@ Tells how Sodium Sulfite should be fed 
. .. how other chemicals should be fed”... 
why two systems are used in combination 
for best results. 


e Describes simple, complete “Packaged” 
units to meet above requirements ...a 
brand new Milton Roy development. 


e@ Contains selection tables from which to 
choose units of proper capacity for single 
or multiple boilers operating over a wide 
range of pressures and make up water 
requirements. 


@ This bulletin is ‘‘must’’ reading for every 
power plant operating ‘engineer. Send 
for it. 


MILTON Foy PUMPS 


1337 E. MERMAID AVE, CHESTNUT HILL, PHILA. 18, PA. 





FYR-FEEDER. 
MULTIPLE ye) .¢ r RS i 


BURN COAL LIKE OIL 


SPREADER 
Save with FYR-FEEDER—Burn less coal—Cheaper coal—Local coals—Sereen- 
ings—Coal Yard Sweepings, wet or dry—WET coal is no handicap. 


FYR-FEEDER 
exclusively employs 

< air JET Coal 

PROPULSION 


Fines burn in suspension, larger pieces are 
spread evenly over grate. 

FYR-FEEDER increases boiler capacity— 
responds instantly to sudden load variatons— 
requires no special skill or experience to 
operate—thin fuel bed eliminates clinkers— 
makes fireman’s work much easier—no bank- 
ing losses. 


CHANGE OVER TO FYR-FEEDER NOW 
Easily installed in minimum time 


FYR-FEEDERS are built in sizes to burn from 300 to 12,000 Ibs. coal per hour. 
If you are or expect to be in the market for automatic coal burning equipment 





Wire or Write 
FYR-FEEDER Stoker Division 


AMERICAN COAL BURNER COMPANY 


Engineers 


22—19 E. Erie St. Chicago 11, Ill. 


Think of the TIME 
You ll 
Save 


with Babbitt Sprocket 
Rims on all your “high- 
up” valves. No need 
of keeping a long, cum- 
bersome ladder always 
on hand just to close 
a valve. 


Babbitt Rims give you 
instant and positive 
control of overhead 
valves from the floor 
—save time, steam and accidents. Adjustable to any valve, 
easily attached,.and low in cost. Don’t delay. Get your 
Babbitt Rims now! Complete. information on request. 


BABBITT STEAM SPECIALTY CO. 
South Water, Spring and First Sts. 
New Bedford, Mass., U. S. A. 


BabBbilt 


-—Adjustabie—= 
SPROCKET RIM 
with Chain Guide 
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CHOSEN FOR 
VICTORY — 
AND LIBERTY SHIPS 


geen Heat Transfer Equipment is proving its 
efficiency, rugged construction and economical 
maintenance on scores of Victory and Liberty Ships. 


The U. S. Maritime Commission selected Paracoil Feed Water 
Heaters as standard equipment on all a Ships, and Paracoil 
Self-Cleaning Fuel Oil Heaters as standard equipment for the 
pump and heater assemblies illustrated, on more than 500 
Victory Ships. 

Davis Engineering Corporation has built more than 1800 
Paracoil Feed Water Heaters for the Liberty Ships and more 
than 1500 Paracoil Self-Cleaning Fuel Oil Heaters for the 
Victory Ships. 

Paracoil Self-Cleaning Fuel Oil Heaters were preferred by 
the U. S. Maritime Commission because of the exclusive self- 
cleaning feature, high heat transfer rates, and small size. The 
heating surface of these heaters can be regularly cleaned while 
the heater is #2 operation, an important feature not possessed by 
any other heat exchanger. Disconnection of piping and disas- 
sembly of heater for cleaning is not necessary. 


Cleaning is accomplished without the mess customarily 


attendant, at a saving of many man hours and without standby 
or duplicate equipment. 


If used regularly and periodically as required by the pole 
of the oil and the conditions of operation, the Paracoil Self- 
Cleaning Device permits the elimination of fouling deposits 
which decrease heat transfer rates with resulting lowered_.oil 
temperatures, and in many cases, inefficient operation: In’ heat 
exchangers equipped with the Paracoil Self-Cleaning Device 
heat transfer rates can be maintained constant and uniform. 


In both Marine and Stationary fields, Paracoil Heat Exchang- 
ers have been honored by their selection for jobs requiring the 
best, because of their reputation for advanced design and high 
quality of material and workmanship. To all industries using 
heat exchange equipment, the name “‘Paracoil” is a symbol of 
dependable, economical and trouble-frée service. 


Whatever your particular heat transfer requirement may be, 
our engineers are at your service to guide you in the selection of 
proper equipment for your conditions. 


Write for Bulletin HE-100 describing the Paracoil Self-Cleaning 
Tubular Heat Exchanger. 


VICTORY SHIP 

Oil pumping and heating 
assembly built by Mid-West 
Heat Service and Peabody 
Engineering Corporation. Self- 
Cleaning Paracoil Fuel Oil 
Heaters by Davis Engineering 
Corporation, 
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Used OUTDOORS or INDOORS 


Recent Installations 
WATTS BAR T.V.A. 
NEW HAMPSHIRE GAS & 
ELECTRIC CO. 
PORTSMOUTH, N. H. 
UNITED ILLUMINATING CO. 
BRIDGEPORT, CONN. 
ROCHESTER GAS AND 
ELECTRIC CO. 
ROCHESTER, N: Y. 
INDIANAPOLIS POWER G 


LIGHT CO. 

INDIANAPOLIS, IND. 
CONSOLIDATED GAS ELEC. & 
LIGHT PR. CO. 

BALTIMORE, MD. 
VIRGINIA or SERVICE 
CO., ALEXANDRIA, VA. 
U. $. NAVAL TRAINING _ 
TION, GREAT LAKES, ILL. 
HENRY DISSTON SONS 
PHILADELPHIA, PA. 
anne DEPOT 
HILADELPHIA, PA. 


CONNERY 


BREECHINGS - 


STACKS e 


Heavy Duty Plastic Makes 


SOLID FLOOR PATCH 


INSTANTLY...No Wait for Setting ! 





For breechings outside of the plant—for up- 
takes, air ducts, and other construction in- 
side—Connery jobs simplify plant design 
and cut maintenance costs to the bone. 


Much of the ability of Connery Construc- 
tion to deliver long, air-tight, moisture-tight 
service comes from the use of Connery’s 
“V” type stiffeners, cold pressed into the 
sheet metal from which the breechings or 
ducts are formed. 


This improved Connery Expansion-Stiffened 
construction, plus electrically welded joints, 


EXPANSION 
STIFFENED 
UPTAKES - 


Connery Construction Holds Down Maintenance Costs 


eliminates buckling and warping—provides 
reinforcement that is uniform and many 
times stronger than any structural member 
of equal size. 

Connery Construction has always been a 
good buy—hundreds of installations prove 
it. Under present conditions, it is even a 
better buy. Ask for a Connery bid on that 
new plant expansion or modernization job. 


CONNERY CONSTRUCTION CO. 
Second & Luzerne Sts., Philadelphia Pa. 


CONSTRUCTION 


HOPPERS - 


DUCTS 





Use 


for trouble-free valve jobs 


In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Dise Holder 
slips off the stem 
head. Only the disc: 
lock nut to remove 
and the old disc is 


Tamp Smooth! 


and replaced in a 


Truck Over! jiffy. 


Now you can restore broken concrete to solid smoothness 
without ae to close off the area. Use durable IN- 
STANT-USE . a tough, plastic material which you 
simply shovel into a run traffic over imme- 
diately. NO WAITING. onds tight to old concrete. 
Makes smooth, solid, heavy-duty patch. Withstands extreme 
loads. Keep a drum on hand for emergencies. Immedi- 
ate shipment. 

REQUEST DESCRIPTIVE FOLDER Dense witheut being brit- 

and Details of FREE TRIAL OFFER tle—tough, yet resilient, 
Vulcodise will not swell, 
warp or soften—in fact, 


INSTANT-USE BRagape 


comes out of the disc 
FLEXROCK COMPANY 
3623 Filbert St., Philadelphia 4, Pa. 


Please send me complete INSTANT-USE infor- 
mation and details of FREE TRIAL OFFER—no 
obligation. 





THE D. T. WILLIAMS VALVE Co. 
Cincinnati, Ohio 


Company 
Address 
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STANDARD 2000-HP 
7RI/CLADMOTORS NOW AVAILABLE 
| THEY GIVE EXTRA PROTECTION 


-. 


The triple-protected construction that has made General 
Electric’s Tri-Clad motor so popular in the small and 
intermediate sizes has now been extended to motors of 
2000-hp capacity. On your big drives, these new Tri-Clad 
motors will meet severe conditions with greater assurance 
than ever of dependable service and long life. 

The Tri-Clad motor, in its wide range of types and sizes, 
is industry’s most popular integral-hp motor. Chances 
are there’s a standard Tri-Clad to meet your requirements 
“on the nose.”’ For information on G.E.’s complete line 
of Tri-Clad motors, ask for Bulletin GEA-3580. General 
Electric Company, Schenectady 5, N. Y. 





HERE’S TODAY'S WIDER RANGE OF STANDARD SIZES 





—1l hp to 2000 hp Three of the new, large Tri-Clad motors, each 


TRI CLAD Type K 1800 rpm rated 200 hp, 1200 rpm, driving coal pulverizers 


in a Southern steam-electric plant 





TRI CLAD Type KG *Trade-mark req. U.S. Pat. Off. 
(High starting torque, low start- —S hp to 200 hp at 1800 
ing current) rpm 





—Available to 100 hp in Buy all the BONDS you can—and keep all you buy 


TRI/CLAD Type KR speeds required for high- 
(High starting torque, high slip) slip, flywheel drive (punch 


press, etc.) OR 
. & 


- 7R 
GENERAL % ELECTRIC |’ ila 


\C : 
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ae 
COSTLY HUMAN ERRORS 
ELIMINATED WHEN YOU 
MEASURE VALUABLE STORED 
LIQUIDS. 


remote 
control 
problems 


Now you can have all the ad- HILLS-MeCANNA 
vantages of a Hills-McCanna valve ee ie al be 

. plus operation by air. It’s the oa 
answer to many valve remote con- — Westinghouse Flexcir 
trol problems, Westinghouse Flex- mer ; : TT 
air and/or Controlair Controls and —_Controlair Controls. 
an air actuated piston mounted on 


a Hills-McCanna Diaphragm Valve, make up this THE LIC Ny Ul DO he ETE La CORP 
5 thi let be ced 


effective combination . . . provide a reliable means 


of valve control from a central point in your mill 36-31 SKILLMAN AVE., LONG ISLAND CITYIN.Y 
or factory. Sa 





If your need is for a simple open and close valve 
operation, a Hills-McCanna unit, equipped with a MANZEL LUBRICATORS Give You 
Flex-air Control, may solve your problem. And PRECISION LUBRICATION 
where a throttling type valve is required, Controlair 
Controls and a Hills-McCanna Diaphragm Valve orm required: dusount’ of oll Wik elock- 
and Piston operation, will help meet your want. aE 2 like regularity, Manzel Lubricators 
Whether it’s Flex-air or Controller-equipped you get ier i» are favorites for engines, pumps, 


Because they pump exactly the 


compressors and heavy machine 
tools. For nearly 50 years they 
Since all installations include an auxiliary air tank 3 have, been protecting cylin- 
, . wie | ders and bearings. 

as part of the design, there’s power to operate the : Feed is easy to adjust 
valve even if the main air supply or all other power and very accurate. Once 
should fail. : set, the only attention the 

i Lubricator requires is to 
keep oil reservoir supplied. 

Write for Catalog 25-D 


are absolutely leakproof, control the flow and keep 
sipnipueell iennseal antl thi ites, MANZEL BROTHERS COMPANY, 327 Babezek St., Buffalo 10, N. Y. 


won’t clog or stick . . . have work- 


a ens Sie eee ;] WATERPROOF AND HIGH HEAT LINING 


... and require no packing. Pett 


line, sul- 


Write for the fact-packed blue- mh) phurous 
, print that describes the operation PRMMMME coe pro. 


and installations of this air a sy 


activated valve. Available in stacks G <n has 
‘a 4 » ” been time tested by we 
sizes ranging from 4” to 12 dustry. One of 


z world’s largest sins 

inclusive, plants lined cavenal fue” 
dred tanks with PLAS- 
TIKSTEEL during 1944 


HILLS-McCANNA COMPANY ||" 
2439 W. Nelson St., Chicago 18, III. bene ied Siatoukerte 
PLASTIC SveeL SERVICE 


210 California Street San Francisco 11, Calif. 


smooth, air operation over a wide range. 


And remember, Hills-McCanna Diaphragm Valves 











Proportioning Pumps — Force Feed Lubricators — Chemical Valves — 
Air and Water Valves — Marine Valves — Magnesium Alloy Castings 
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FLUID HANDLING 
EQUIPMENT 


DESIGNED TO PROTECT YOUR EQUIPMENT 


Protects all types of pumps, traps, regulators, aspirators, 
injectors, control units, valves and other primary equip- 
ment. Keeps fluid conveying pipe lines operating freely 
INDUSTRIAL PLANTS and efficiently. Avoids clogging, contamination of 
transported fluids and fouling of equipment. Pressure, 
suction or gravity flow installations. Air, vapors, liquids 
ZURN FLUID HANDLING and semi-solids services. Intercepts and accumulates 
EQUIPMENT INCLUDES precipitates, crystalline aggregates, dirt, sediment, 
scale, filings and other impurities. Eas y-to-operate 
Safety Vents @ “Y” Strainers handwheel reverses valves simultaneously with min- 
e Discharge Check Valves imum pressure drop—capacity flow at all positions of 
© Grease & Solids Interceptors wheel. Quick access to basket chamber through re- 
movable covers provides easy and complete cleaning 
© Sinlex Strainers ¢ Duplex of strainer basket. Valves serviced without removing 
Strainers ¢ Fire Line Strainers strainer from line. Contact Zurn Research & Develop- 
e Remote Valve Control ment Dept. Our engineers may be able to recommend 
Midiiailes. improvements in your pipe line facilities. 


And Many Others J. A. ZURN MFG. CO. Ano racrony ERIE, PA., U.S. A. 


J. A. ZURN MFG. CO., DEPT. P. P. E., ERIE, PA., U. S. A. 
Please send me Zurn Fivid Handling Equipment Catalog No. 45 











OROMANCE DIVISION 











FORM NO. 45-90 


) Joarales. Lecivl LZiwseon 


J. A. ZURN MEG. CO., ERFE, USK, 
MARINE © INDUSTRIAL » PLUMBING . ORDNANCE 
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’ a. Protect Your Boilers Agains| 
The High Efficiency of : Pitting, Corrosion and Scale with 


THERM-O-TILE 


Reg. U. 8. Pat. Off. 


Underground Pipe Conduit Is 


PERMANENT 


Therm-O-Tile insulation is always dry 
—and the original correct grade is 
always maintained. That’s why its high 
efficiency is permanent. 





¥ @ This modem boiler preservative 
| contains colloids that possess ad. 
sorptive properties. It holds all 
5 precipitates in suspension, while 
e at the same time establishing a 
® protective colloidal film on the 
peng eer s metal to arrest pitting and corro- 
standing advantages sion. Its action is simple, safe, 
O-Tile. Ask for a copy. sure; helps your boiler produce 
Sold and talled by Johns-Manville Construction Unit reenagr ee 
at ‘Principal Cities. See Swe oP ead Hae or, Write for Descriptive Bulletin 


MEE GARRATT-CALLAHAN CO. 
H. W. PORTER & CO,, Inc. rs 


OF ILLINOIS OF NEW YORK, Inc.' OF CALIFORNIA 
829-E Frelinghuysen Ave. Newark 5, New Jersey 59 East Van Buren St 1328 Broadway 148-156 Spear St 
. Chicago 5 New York City I San Francisco 5 











This bulletin tells you why and how 


BLACKMER ROTARIES 


are SELF-ADJUSTING FOR WEAR 


WRITE NOW FOR 
BULLETIN No. 306 — FACTS ABOUT ROTARY PUMPS 


Bulletin No. 302 — Pump Engineering Data 
BLACKMER PUMP COMPANY 


2010 CENTURY AVENUE GRAND RAPIDS 9, MICHIGAN 
Serving Industry for More Than 40 Years 











C. H. Wheeler of Philadelphia 


STEAM CONDENSERS 
® 
STEAM EJECTOR TYPE VACUUM PUMPS 


= > 
Boiler Feed Water Controllers MECHANICAL DRAFT WATER COOLING TOWERS 
maintain a constant water level 


in your boilers, feeding them in e 
proportion to evaporation. DECK MACHINERY 
Let us send you Circular E-12 


THE C. E. SQUIRES CO. C. H. WHEELER MFG. CO. 


E. 40th St. and Kelley Ave. 19th ST. and LEHIGH AVENUE, PHILADELPHIA 32, PA. 
Cleveland, Ohio 
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How Thousands of Gasket Improvements 


are being effected by Fel-Pro Developments in 


Thiokolized Gaskets 


For that New Design...or Re-Design! 
Investigate Today the 2 BIG ADVANTAGES 
resulting from Fel-Pro’s Pioneering Devel- 
opment and Production of Thiokolized and 
other specially treated Gasket Materials. 


Through Thiokolizing by specially developed Fel- 
Pro processes and other treatments of such gasket ma- 
terials ar ” ‘, Karropak, Fishpaper, Chipboard, Fibre, 
Cork aa. _o..+.a@ host of new, improved gaskets 
are being produced for thousands of America’s leading 
manufacturers. 


The resulting gaskets are often revolutionary in 
their performance characteristics as applied to specific 


product requirements. Most of these gaskets were devel- 
oped originally to meet a specific specification ... the need 
of a car builder for a more durable, oil resisting gasket 
... the requirement of an electrical device maker for a 
similiar material with high insulating and sealing qualities 
... the need of an auto accessory maker for an oil resisting 
gasket with tremendously high tensile strength... etc.etc. 


Fel-Pro not only has the Know-How, resulting 
from years of experience, to provide the proper gasket 
for your requirements, (that’s advantage |) but also 
(advantage 2) the PRODUCTION KNOW-HOW to produce 
them ECONOMICALLY and to highest quality standards. 
Write Today for FREE PORTFOLIO OF LATEST SEAL- 
ING MATERIALS and further details of our NO 
CHARGE CONSULTATION SERVICES. 


with Sealing Materials, Gaskets, Packing, Sound and Vibration 
Dampeners, Washers, specially die-cut, treated and fabricated by 


FELT PRODUCTS MFG. CO.,1537 CARROLL AVE., CHICAGO, ILL. 





READY TO SERVE YOU NOWI/. 
(Attach this to your --~ 


—_—— 097 
Letterhead) - orn cuncde RE 


ot i011 
crs, ol ae wigten 
: withOUl gs ALIN 


- 


THIOKOLIZED FELPAK 


for the maker of a famous 


military vehicle 


THIOKOLIZED CHIPBOARD 


for leading car maker 


KARROPAK THIOKGLIZED 


for leading engine builder 


THIOKOLIZED FIBRE 


for an electrical device manufacturer 


CLOTH INSERTED THIOKOL 


for a radio manufacture t 


| 
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ADVANCED Designs 


Heat Transfer 


Equipment 


This is our specialty and it’s the type of equipment in 
which you and we are mutually interested. You need heat 
exchangers, coolers, condensers . .. We design and make 
them. , 

And we are equipped to work with any of the commercially 
used metals, including stainless steel, copper, copper- 
silicon, aluminum, and the various “clad” and “lined” 
materials. 

Don’t forget our experience in this work goes back sev- 
eral decades. It is obvious that in addition to--modern 
shop facilities we can offer something even more impor- 


tant, namely—"EXPERIENCE.” 


50 ton Flooded Dee Freon Cooler, with fin tubes recently installed 
le the ows conditioning system of a leading New York amillinery 
e ment. 


Write or call our nearest office for further information 
about Patterson-Kelley service in connec- 

tion with the design and construction of 

heat transfer equipment. We can take | 

care of your inquiry promptly. | 


Cparrenson-netsiir_ Z 


EAST STROUDSBURG, PENNSYLVANIA 
New York 17, 


Boston 16, 
96-A Huntington Avenue 101 Park Avenue 


Philadelphia 3, 


Chicago 4, 
1700 Walnut Street Railway Exchange Building 








AUDELS 


NG 
ENGINEERS GUIDE 


WITH QUESTIONS AND ANSWERS 


NEW FROM COVER TO COVER! 


JUST PUBLISHED—For All 
Engineers, Firemen, WaterTend- 
ers. Oilers, Operators, Repair 
Men and Applicants for Engi- 

neers’ License Examinations. 

A Complete Steam Engineers’ 

in 0 oe 

1500 P HAPTERS 

1700 ILLUSTRATIONS. FULL INDEX 


i 0 0 FACTS AT YOUR 

FINGER ENDS! 
PRACTICAL INFORMATION 

IN HANDY FORM FEATURING: 

Basic principles of Steam Engi- 

neering, including Boiler Con- 

struction, Operationand Repairs. 

Gives practical information on 

Boiler Calculations, fuels, feed 

pumps, water heaters, economizers, 

water treatment, injectors, traps, draught, 

safety valves, oil burners, stokers, condensers, 

ejectors, cooling towers, evaporators, steam and hot 

water heating, pipe fitting & tubing. Contains complete 

data on all types of Steam Engines and Turbines, In- 

dicators, Valve gear, Valve setting, Air Compressors, 
COMPLETE Hoists, Gas and Diesel Engine Operation, Lubrication. 
PAY SpA Get this information for yourself— 
ONLY § MO. ASK TO SEE IT—Mail coupon today! 

SSS LS SS SS SS SS SF AS A CF TA A oe A a a a 

AUDEL, Publishers; 49 W. 23 St., New York 10, opt 


Mail AUDELS Power Plant Engineers Guide (Price $4) 
7 ony free trial. If O.K. I will remit $1 in 7 days ond $1 peer 
until $4 is paid. Otherwise, I will return it. 


with QUESTIONS GANSWLAS 


Name 
Address. 

oO up tion 
Employed by. 
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Get these Advantages with 


“P BH" TILTVIEW GAUGES 


Seamless 
we See op Pipe 














*k Easier Level Readings 
Where Gauges Are 
High Above Floor 











Opened or Shut By 
* Less Than 4 Turn 








| Helps Assure Boiler 
* Safety and Economy 





Straight Accessible Passages\ 
* Mean Easier Cleaning . 





v 


Now with increased boiler safety 
and economy a wartime rule, “PBH” 
Tiltview Water Gauges for high-up 
locations are a timely investment. 
Tiltviews offset right or left. Write 
today for latest catalog and prices. 


Huyette Products 
Include: 
GAUGE COCKS 


GAUGE GLASS 
PROTECTORS 


AIRTITE. BOILER 
WALL COATING 


WATER Gorumns 
BOILER “ALARMS 


THE PAUL B. HUYETTE CO., INC. 
401 WN. Broad St. * - Philadelphia, Pa 
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3/6! HOURS CONTINUOUS 


OPERATION WITHOUT ATTENTION 
Yet Filter Resistance Is Only 2.73 Inches of Water 


This filter, installed on a Diesel-powered compressor, 
operates under unusually severe conditions. Intake air is 
heavily loaded with dust and oil; the dust due to the close 
proximity of a railroad siding where bulk lime, sand, 
and coal are handled—the oil to two additional Diesel- 
powered compressors operating in the same room. 


Such a case history is not unusual. Reports are frequently 
received of Staynew Filters operating under less severe 
conditions for two or more years without attention—with 
the initially high efficiency rising as dust load increases. 


Ease of cleaning as well as infrequency of cleaning is also 
an important feature, requiring only a few minutes with 
the specially designed Staynew Cleaning Nozzle. 








he a 


SUBJECT: Field Test Model D450 Filter | | _ 
RATE OF FLOW: Approx. 450 C.F.M. 
FILTERING MEDIUM: WF-12 Felt 
FILTERING AREA: 27.0 Sq. Ft. 

















T 
esistance—Inches of Water 


| 




















T 


| 





i 


— Resistance Engine Inlet Pipe (Less Filter) — 











ere 





° 1000 2000 3000 





More and more experienced operators 
of compressor and engine equipment 
specify Staynew Intake Filters—not 
only because of the minimum attention 
required, but also because these filters: 


* Provide positive protection 

* Require no pre-coat or filter aid 

* Are unaffected by extremes of 
temperature 
Permit use of oversize filters (air 
velocity not critical) 
Are ideal for use with carbon ring 
compressors 


EW DOLLINGER CORPORATION Ge 


(Formerly Staynew Filter Corporation) 
31 CENTRE PK., ROCHESTER 3,N.Y. 


Representatives in Principal Cities 
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The complete Davis line in- 
cludes a pressure regulator that 
will fit your requirements, what- 
ever they are. 


Davis double seated balanced 
disc regulators for continuous 
flow conditions. 


Piston type, counterweighted, 
for pressures of 150 Ibs. and less. 


The diaphragm type for low 
service pressures. 


For dead end service, a single 
seated type maintains pressure 
reduction irrespective of flow. 


Davis integral auxiliary pilot 
controlled regulators for heavy 
duty, variable load service for 
either dead end or continuous 
flow. 

Davis separate auxiliary con- 
trol type has positive control of 
disc action, and gives depend- 
able, accurate regulation under 
variable conditions. 


Bulletin 100A and easy-to-use 
selection charts make pressure 
regulation selection easy. Send 
for literature today. - 


DAVIS REGULATOR CO. 


Chicago 8, Ill. 


2508 Washtenaw Ave. 


Davis No. 401 regulator. 


sure control. 
0”. 


A compact instrument type 
for accurate, sensitive pres- 


Sizes '/2’’ to 





PENNSYLVANIA’ 


AS, 


in modern Central Station design, Engineers familiar with their ac- 
curate’ sizing, automatic refuse removal, and low overall operating 
cost, usually locate Bradford Coal Breaker and Cleaner Equipment, 
somewhere between the Track Hopper and the Bunkers. 


There are over 50 of these installations in the U. S. A., and 3 more 
in process. 


The cut shows a “‘Pennsylvonia’’ Bradford installation, which has 
prepared over 10,000,000 tons of coal, at nominal power and negligible 
maintenance cost. 


The installed capacity of ‘’Pennsylvania’’ Coal Preparation Equip- 
ment, at home and abroad, now approximates 300,000,000 tons per 
annum. 

We Will Be Glad to Furnish Performance Data. 


SYt) 
Tay 2 Sur IN rt Sata 


1706 Liberty Trust Bidg., Philadelphia 7, Pa. 


COAL PREPARATION 


New York @  Pittsburgl 
Chicago @ Los Angeles 








Reminder for Advertisers 


Please send reservations 
and copy on or before 10th 
of preceding month; com- 
plete plates can be accepted 
up to 17th. Be an “early 
bird’—help us mail issues 
OTR 6 ee ees SS 





FOR SALE! 
600 Kw. SKINNER UNIT 


1 Skinner 3 cyl., 17” diameter, verticle, non-con- 
densing engine, 150 lb. pressure, direct connected to 
Crocker Wheeler 600 kw., 3 wire 120/240 volt D.C. 
Generator complete with Generator Panel, oil cool- 
ing and filtering system. Available immediately. 
Owner shutting down plant. Write at once to Box 
1488, Power Plant Engineering, 53 W. Jackson 
Blvd., Chicago 4, Ill. 
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production it you don't stop him 


REMOVER 10 breaks Up and dis- 
erses the slu +. the oil tanks but 
ipes leading to 

rs and nozzles 

In other words, 


written survey of yout 
el oil used is 
artment 


the formula best 


Q°minimum. i eds is sent to you. 


fio SLUDGE uponrequest- 





REMOV ER! 


Reg. U S- Pate OFF 


NEW yORK 23, N.Y. 


. $00T REMOVERS - SLUDGE REMOVERS 
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THA 


FOR OIL BURNERS, STOKERS, GAS BURNERS, REFRIGERATION, 
AIR CONDITIONING AND VARIOUS INDUSTRIAL APPLICATIONS 





Pressure | Control 





USE MERCOID “DA” CONTROLS FOR THOSE 
TEMPERATURE AND PRESSURE PROBLEMS 


Both controls are available in a number of — 





Mercoid Controls have an advantage, because they are 
equipped exclusively with Mercoid DUST-PROOF switches 
—hence the assurance of better control performance, 
longer control life and greater economy in control value, 
THE MERCOID CORPORATION © 4213 BELMONT AVE. © CHICAGO, ILL. 


eeeoeeeeenrestesweensteeteseeeeeeensteeeeee#e#etpeeee#ee#ees#e¢6 
eect evean eserves eee ereeeeeeeeeeereeeeeeeeeseeeree eee ee 





BOOST BOILER EFFICIENCY 


BY USING THE 
PRACTICAL 


FYRITE 
CO, INDICATOR 















FYRITE CO, readings instantly expose 
fuel wasted up the stack, indicating 
necessity of making adjustments that 
will secure the most efficient combus- 
tion. The FYRITE also helps detect heat 
losses due to air leaks in boiler set- 
tings, etc. It is indispensable to ‘‘cross- 
check’’ automatic combustion controls, 
and to assure proper compensating 
adjustments in the fuel-air ratio. The 
FYRITE is simple, rugged; has no 





valves, clamps, or leveling bottle; no 
10,000 


glass parts or batteries 
FYRITES are in use 


8: COMPLETE 
WITH INDUSTRIAL 
TYPE FLUE FILTER 











Bulletin 341 





Return this for 
on Fyrite CO: Indicator. 





OXYGEN INDICATOR 
designed on same prin- 
ciple also available. 
Write for Leaflet 700. 






















> Name 


BACHARACH 


Industrial Instrument Co. 












Address 





7000 BENNETT ST 
PITTSBURGH 8, PA 





City 








USED EQUIPMENT FOR SALE 
AT OUR EAST PEORIA STATION 
1126 W. WASHINGTON ST. 
PEORIA, ILL. 


1—1392 H.P. Springfield sectional all steel 
water tube boiler built for 400 lbs. working 
pressure with Tracy steam purifier, Vulcan 
soot blowers, 1180 sq. ft. water screen 
Elesco steam superheater with 1605 sq. ft. of 
heating surface, temperature raise 250 de- 
grees; 1—1441 sq. ft. Foster economizer 
with Diamond soot blowers and 1 Green 
type SA double inlet steel plate induced 
draft fan complete with 200 H.P. motor and 
controller. Capacity of unit 160,000 Ibs. per 
hour at 375% of rating. 

1—6 ton, 6 roll Raymond vertical mill complete 
-with air separation system including collec- 
tor, No. 12 exhauster, discharge and return 
air piping, feeding and burning equipment, 
all complete with motors and controllers. 


CENTRAL ILLINOIS LIGHT CO. 


Peoria 2, Ill. 








FOR SALE 


Two used 463 H.P. Class Q, No. 30 Special BGW Stir- 
ling Boilers. Working Pressure 150 pounds per square 
inch when new. Installed in 1914. Boilers complete 
with stacks, piping, valves, blowers and accessories. 


If interested, address your inquiry to 


THE HUDSON COAL COMPANY 


C. W. Carpenter, Purchasing Agent 


424 WYOMING AVE. SCRANTON 1, PA. 














@vramcc 


@ WANTED —Sales Minded 


; ENGINEER 


. who can qualify by reciprocity or test, or who is 
registered in State of Oregon, to act as Sales Technician 
for firm selling Sewage Pumps and Pumps for Pulp and 
Paper Mills. Old established company distributing fine 
line of equipment. Opportunity to develop this division 
of their pump department and later head as sales man- 
ager. Knowledge of Pulp and Paper Industry and Sew- 
age desirable but not essential. Give age, education, 
experience, engineering record. Enclose picture. 


R. M. WADE & CO. 
106 S.E. Hawthorne Blvd. Portland 14, Ore. 
* Ne 


(tla cant ENE 
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“Do you pump stutt 
os THICK as this ? © 


. A solid at ambient temperatures, Cellulose Acetate’s viscosity 
, is still over 10,000 S.S.U. when heated to process temperature. 
Yet Sier-Bath Screw pumps force this plastic through extruders 
; and into molds. Even when handling such thick semi-liquids, 
Sier-Bath Screw pumps need neither heavy foundations nor 
deep bolting. Their operation is pulseless, vibrationless. 


In fuel oil service, Sier-Bath Screw Pumps’ smooth flow pre- 


vents ‘puffy’ firing, improves boiler efficiency, reduces tip i . ee 
cleaning. Large volume at high pressure makes them ideal fire »~ | 
pumps. High in efficiency, low in maintenance, less affected YW, 


by head, Sier-Bath Screw Pumps are built to closer tolerances. 
They are the only screw pumps with anti-friction roller bearings 


Occasional re- king can be done while 





, ' ° . P S 5um abbebel =cause there is no pres- 
| as standard design. Removable liners are available. Write eg ed i center fluid 
7 = for bulletin. movement eliminates thrust beari 


centering tim gears prevent s 


of g screws resulting from screw 
For ACETATES ? ASPHALTS ° BRINES contact. No valves -therefore eo trouble 


BUNKER C FUEL OIL + CELLULOSICS : 
GREASES » MOLASSES * SYRUPS 


~~? 






SIER-BATH GEAR COMPANY, Inc., 9256 HUDSON BIVD., NORTH BERGEN, N. J. 
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Airetool Mfg. Co. 
Air Preheater Corp., Leal Be 
Aldrich Pump Co., 
Alken-Murray Corp. 
Allen-Sherman-Hoff Co. 
Allis-Chalmers Mfg. Co. .. 
Allpax Co., Inc., fhe ... 
American Chimney Corp ; 
American Chain & Cable ‘Co., Inc 
American Coal Burner Co. 
American District Steam Co. 
American Engrg. Company 
American Locomotive Co. 
(Alco Products Division) 
American Pulverizer Co. 
Anderson Co., The V. D 
Arkansas Fuel Oil Co. 
Armstrong Machine Works 
Atlas Lumnite Cement Co., The 
Atlas Valve Co. 
Audel & Co., Theo. 


Babbitt Steam Specialty Co. 

Babcock & Wilcox Co., The 

Babcock & Wilcox Tube sie The . 
Bacharach Ind. Inst. Co. 

Bailey Meter Co. 

Baldwin-Hill: Co. 

Baldwin Locomotive Works .. 

Beaumont Birch Company 4 
Belmont Packing & Hubber ©Co.; "The 
Bendix Aviation Corp. 

Bernitz ee A 

Betz, W. H. 

Biddle Co., sete G: 

Bird-Archer Co., The 

Blackmer Pump Co. 

Blaw-Knox 

Bonney Force ‘& Tool Works 

Bowser, Inc. 

Breuer Electric Mfg. Co. 

Brickseal Refractory Co. 

Bridgeport Brass Co. 32 
psy le Be! Lc Se ees 168 
Burgess-Manning Co. 


Cash Co. Ww 

Central iutnols Light Co. 

Certified Gauge and Instrument Corp.. 
Chapman Valve Mfg. Co. 


Chesterton Co., 
Chicago Metal ire Corp 
Cities Service Oil Compa: 


Clipper Mfg. Co., The 

Cochrane Corporation 

Combination Pump wr, SO. 4s 6s me 
Combustion Engrg. Co., Inc. ........ 38-39 
Condenser Service & Engrg. Corp. 60 
Connery Construction Co. .............. 218 
Cook’s Sons, Inc., Adam 2 
Corning Glass Works 

Re EI AS nna va np node siebs 0's90 Coie 119 
SS AIAN ODS ono ons: Sees vig Wie at 139 
Crocker-Wheeler Divisien 

Cutler-Hammer, Inc. 


Dampney Company of America, The ..161 
Dart Mfg. Co., E. M. 

Davis poate. Corp. Splines tals cwk wen hee 217 
MPAVER RRP UOCOL OY ons :6 530s po 04 oes palh 226 
Dearborn Chemical Co. ............008 215 
De Laval Separator Co., The 

De Laval Steam Turbine Co. 

Detrick Co., M. H. 

Detroit Stoker Co. 

Diamond Power Specialty Corp. 

Dollinger Corp. 

Dowell Incorporated 


Edge Moor Iron Works, one. 
Edward Valve Mfg. Co. Yo 
Ehret Magnesia Mfg. 

Eigin Se — Corp. 


os ong Co., The 
Ernst Water Column & Gage Co. 
Everlasting Valve Co. 


Fairbanks, Morse & Co. ........... 
Fairmont Coal Bureau 

Farris Engineering Co. 

Felt Products Mfg. C 

Fisher Governor Company 

Flexitallic Gasket Co. 

ye ee aE ec" he a ee eee ae ea | 218 
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Flynn & Emrich Co. 

Foster Engrg. Company . 

Foster Wheeler Corp. 

France Packing Co., The 

Fuller Company <8 
Fyr-Feeder Spreader Stoker Dive: 2..05% 


Garlock Packing Co., 
Garratt-Callahan Co. 
General Coal Co. 
Gifford-Wood Co. 
General Electric ag . 12-13, 22-23, 163, 219 
Globe Steel ‘0. 

Goetze Gasket & Packin Co., 
Golden-Anderson Valve eur Go. 
Greene, Tweed & Co. 

Grinnell Co., Inc 

Griscom-Russell Co; The 

Grove Regulator Co. 


Bostiog & Co., Inc., D. W. 

—— Corporation 
Laboratories 

Hays Corporation, The 

Hendy Iron Works, Joshua 

Henszey Compan 

Hercules Float 

Hills-McCanna_ Co 

Honan Crane Corp. 

udson Coal Co. 

Huyette Co., Inc., The Paul B. 














Infilco, — 
Ingersoli-Rand 
International Nickel Co., 
Iron Fireman Mfg. Co. 


Jefferson Union Co 
Jenkins Bros. 
Johns-Manville 


Keasbey & Mattison << 
Kellogg Co., The M. 
Kennedy Valve Mfg. A The 


LAB Drop POrge COs... oie soviet 149 
La Motte Chemical Prod. Co. 202 
Leavitt Machine Co., The 

Leeds & Northrup Company 

Leslie Company 

Link-Belt Co. 

Liquidometer Sop.. The 

Lummus Co. 

Lunkenheimer oa The 


Manzel Bros. Co. 

Marion Machine, Foundry & Supply Co. 188 
Maxim Silencer Company, The 

McAlear Manufacturing Gompany 
McGraw-Hill Book Co., The 

Mercoid Corp., The 

Midwest Piping “4 \ancetad Co:, 

Milton Roy, Pum 

Mitchell Co. Ww. 

Murray Iron’ Works Co. 


National Aluminate Corp. . ; 
National Boiler Protector Co. ......... 
National Valve & Mfg. Co. 

Niagara Blower ~ 

Nicholson & Co., W. 

Northern Equipment Co. 

Norton Com 

Nugent & Co. 


Oakite Products, Inc. 
Ohio Injector Co., The 
Otis Elevator Company 


Patterson-Kelley Co., Re 
Pennsylvania Crusher 
Permutit Co., 

Philadelphia Gear Works 
Phoenix Mfg. 
Plastic Stee. 

Porter Co. 

Porter. & Co., Inc., 
Powell Co., The Wm 


222 
Se aS Ps-evin soe 138 
Powers Regulator Co., The 206 


Precision Thermometer and 
Instrument Co. 

Pritchard & Co. oA 

% Peceudieasene” Inc. % 


Quaker Rubber Corporation ........ i 
Quimby Pump Co., ; P 


Raybestos-Manhattan, Inc. 

Reading-Pratt & Cady Div. 
American Chain & Cable C., Inc. 

Refinery Supply Co., 

ae’ Gauge ae “co., The 


Rempe Co. 

Republic Flow Meters Co. 
Richardson Scale Company 
Roto Div. of Elliott Co. 
R-S Products Corp. 


Cc. &. 
Company of — wed 
Company (Indiana) . 
Improvement & age x Co. 
yr Go. 


& Sons, Dav 
Carlisle & , 


Taylor & Co., A. 

Taylor Forge & pipe Works 

Templeton Brothers, Inc. 

Terry Steam Turbine Co., The . 

Texas Co., The A 

Tide Water Associated Oil Co. ...... 42-43 

Todd Shipyards Corporation (Com- 
bustion rise enewatd Division) 

Treasury Department 

Troy Engine & Machine Co. 

DA TRUE UTICy no. ace; os ah ete + sxrire sishearede wna 131 


Union Iron Works 

Union Asbestos A a, ad 

Union Chain & Mfg. Co., The mat. 
AS) SRBOU COs. 60a os An ho bared ects 123 
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Can Be Repacked tae 
Full Pressure 





Because no pressure is transmitted to the stem, the 
Chapman List 960 can be repacked under full 
pressure. This improved small gate valve has 
quick-acting threads for fast opening and 
closing—threads that will not stick or freeze. 
List 960 can also be furnished with super- 
hardened seats and plugs for extra 
severe services. 
Chapman List 960 is made in sizes from 
%" to 2"—carbon steel for pressures 
to 800 pounds; alloy steel for pres- PATENT 
sures to 1000 pounds at 750°F. No. 1,866,292 
For higher pressures, specify , 
List 990. 


The CHAPMAN VALVE MFG. CO. 


INDIAN ORCHARD, MASS. 
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Permutit keeps boilers clean= by treating the 
feedwater before it enters the boilers 


In today’s heavily burdened power plant, it’s easier than ever for im- 
purities in feedwater to cause trouble: scaling and corrosion of boilers 
and steamlines, slowdowns—possibly even shutdowns. 

You can wipe your hands of these troubles with Permutit* condi- 
tioned water. Permutit removes the impurities in feedwater before it 
enters the boilers. 

Manufacturers of water conditioning equipment for over 30 years, 
Permutit provides every process for control of water quality. This in- 
cludes the Zeo-Karb Water Conditioner (illustrated), Hot and Cold 
Lime Soda Softeners, Deaerating Heaters, Continuous Blowoff and 
Demineralizers that deliver a low-cost substitute for evaporated water. 

Let Permutit help you prevent boiler scale and corrosion in your 
steam plant. Write to The Permutit Company, Dep A1, 330 West 42nd 
Street, New York 18, N. Y. or Permutit Co. of Canada, Ltd., Montreal. 


PERMUTIT 


Manufacturers of ALL types of water treatment equipment 


WATER CONDITIONING HEADQUARTERS 


PERMUTIT ZEO-KARB* H WATER CONDITIONER removes both 
hardness and bicarbonates from water. Effluent contains 
no incrustants, is reduced in total solids and alkalinity. 
Alkalinity can be adjusted by mixing effluents from a 
Zeo-Karb H unit and a sodium zeolite unit. 

*Trademarks Reg. U. S. Pat. Off 








